VOL. 3 NO. 12 


Energy — 
Research 
Abstracts 


ABSTRACTS 27718-30016 


Technical Information Center 
UNITED STATES DEPARTMENT OF ENERGY 





REPORT COLLECTIONS IN THE UNITED STATES 


The libraries listed below purchase and maintain microfiche collections of DOE and 
foreign reports that are abstracted in ERA. Most of these libraries have microfiche reader- 
printers or other photocopy facilities with which to reproduce enlarged copies from micro- 
fiche. Charges for reproduction services vary. 


ALABAMA 

Auburn, Auburn University 

Tuskegee Institute, Tuskegee Institute 
ARIZONA 

Tucson, University of Arizona 
CALIFORNIA 

Davis, University of California 

Los Angeles, University of California 

Santa Barbara, University of California 
COLORADO 

Boulder, University of Colorado 
DISTRICT OF COLUMBIA 

Washington, Library of Congress 
FLORIDA 

Gainesville, University of Florida 
GEORGIA 

Atlanta, Georgia Institute of 

Technology 

HAWAII 

Honolulu, University of Hawaii 
IDAHO 

Pocatello, Idaho State University 
ILLINOIS 

Urbana, University of Illinois 
INDIANA 

Lafayette, Purdue University 
1OWA 

Ames, lowa State University 
KANSAS 

Manhattan, Kansas State University 


KENTUCKY 

Lexington, University of Kentucky 
MARYLAND 

Baltimore, Johns Hopkins University 

College Park, University of Maryland 
MASSACHUSETTS 

Cambridge, Massachusetts Institute of 

Technology 

Worcester, Worcester Polytechnic Institute 
MICHIGAN 

Ann Arbor, University of Michigan 
MISSISSIPPI 

State College, Mississippi State University 


MISSOURI 
Columbia, University of Missouri 
Kansas City, Linda Hall Library 
NEW JERSEY 
Princeton, Princeton University 
NEW MEXICO 
Albuquerque, University of New Mexico 
NEW YORK 
Albany, New York State Library 
Albany, State University at Albany 
Ithaca, Cornell University 
New York, Columbia University 
Rochester, University of Rochester 
Syracuse, Syracuse University 
NORTH CAROLINA 
Raleigh, North Carolina State University 


OHIO 

Cincinnati, University of Cincinnati 

Cleveland, Cleveland Public Library 

Toledo, University of Toledo 
OKLAHOMA 

Norman, University of Oklahoma 
PENNSYLVANIA 

Pittsburgh, Carnegie Library 

University Park, Pennsylvania State 

University 

PUERTO RICO 

San Juan, University of Puerto Rico 
SOUTH CAROLINA 

Columbia, University of South Carolina 
TEXAS 

Austin, University of Texas 

College Station, Texas A & M University 

Houston, Rice University 
UTAH 

Salt Lake City, University of Utah 
VIRGINIA 

Charlottesville, University of Virginia 
WASHINGTON 

Pullman, Washington State University 

Seattle, University of Washington 
WEST VIRGINIA 

Morgantown, West Virginia University 
WISCONSIN 

Madison, University of Wisconsin 


DOE reports so indicated in Energy Research Abstracts are offered for 
sale by National Technical Information Service, U.S. Department of Com- 
merce, Springfield, Virginia 22161. 





Volume 3, Number 12, June 30, 1978 


ENERGY RESEARCH ABSTRACTS 





Published by the Technical Information Center, Oak Ridge, Tennessee 
United States Department of Energy 





Energy Research Abstracts (ERA) provides abstract- 
ing and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U.S. Department of Energy, its laboratories, 
energy centers, and contractors. 


Subject matter includes the entirety of DOE’s 
research, development, demonstration and technological 
programs resulting from its broad charter for energy 
systems, conservation, safety, environmental protection, 
physical research and biology and medicine. ERA also 
covers other U.S. Government sponsored energy in- 
formation and the international literature on reactor 
technology, waste processing and storage, and fusion 
technology. In addition, nonnuclear information ob- 
tained from foreign governments under agreements for 
cooperation is covered. 


ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of 
scientific information. Federal, state, and municipal 
agencies concerned with energy development, conserva- 
tion and usage may obtain ERA free of charge. Inquiries 
should be directed to the Technical Information Center, 
P. O. Box 62, Oak Ridge, Tennessee 37830. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U.S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues includ- 
ing a semiannual index and an annual index is $184.00 
for domestic subscribers and $230.00 for foreign sub- 
scribers. The semiannual and annual index will also be 
available separately to subscribers. The cost for the 
semiannual index is $18.00 (domestic) or $22.50 (for- 
eign); the annual index is $33.00 (domestic) or $41.25 
(foreign). A single issue costs $5.55 (domestic) or $6.95 
(foreign). 





INDEXES TO ERA 


Comprehensive indexes appear in each issue and are 
cumulated at the end of each volume. The report 
number indexes will be cumulated on both a volume and 
multivolume basis. 

All documents abstracted are indexed by subjects 
and personal authors. Report literature is indexed also 
by corporate author and report number. Each of these 
indexes is preceded by an introduction explaining in 
detail the organization of the index and the principles by 
which it is compiled. The reader is referred to these 
explanations for information not found in the brief 
summaries below. 


Corporates 


Technical report literature is indexed using the name 
of the organization or institution responsible for the 
issuance of the report. 


16557 (BAW—10108A) Qualification of submerged-are nar- 
row strip cladding process. Ayres, P.S.; Gottschling, J.D.; Jeffers, 
G.K. (Babcock and Wilcox Co., Lynchburg, Va. (USA). Nuclear 
Power Generation Div.). Mar 1976. 48p. Babcock and Wilcox, 
Lynchburg, VA 


(BAW— 10074A(Rev.1)) 
Babcock and Wilcox Co., Lynchburg, Va. (USA). Nuclear Power 
Generation Div. 
Qualification of submerged-arc narrow strip cladding process, 
1:16557 (BAW—10108A) 


Personal Authors 


Each author’s name is indexed m the form appearing 
on the document abstracted, with the exception that 
given names are reduced to initials: 


Ackermann, A., (xcitation functions of 
the (n,2n) reactions of *C and ™*U, 
1:18034 

Ackley, M.H., See Derr, V.E., 1:17257 

Acton, J.P., See Mitchell, B.M., 1:16369 

Adam, J.C., See Gitomer, S.J., 1:18301 

Adams, A.A., See Barger, HJ. Jr., 
1.16409 

Adams, M.S., See Titus, J., 1:17363 


Subjects 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, or 
both specific to these entries are arranged alphabetically 
under the entries. 


Examples: 


DIET/RADIOSENSITIVITY EFFECTS 
Influence of various diets on the radiosensitivity of guinea pigs, 
1:17675 (ERDA-tr-110) 
DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 
DIFFERENTIAL EQUATIONS 
See also KORTEWEG-DE VRIES EQUATION 
SCHROEDINGER EQUATION 
DIFFERENTIAL EQUATIONS/ANALYTICAL SOLUTION 
Singular solution of the capillary equation. I. Existence, 1:18384 
Singular solution of the capillary equations. II. Uniqueness, 
1:18385 


Report Numbers 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. While not 
reports, patents and conference papers are indexed here 
as a matter of convenience. 


UAH-RR- 
177 716941 

UARL-R- 
911848-44 716724 
921513-10 716918 

UCID- 
15644-75-4 716849 
16630-3 715904 
16949-75-4 716864 
16984 715493 
17028 :18336 
17033 716592 
17038(Rev.1) 718323 
17044 715429 
17048 717198 
17061 718357 
17067 717240 
17076 718358 
17086 :15909 
17093 718287 
17096 718214 
17097 717997 
52000-76-2 718349 


See AD-A-015587 


See AD-A-009360 
See AD-A-009101 


. NTIS, $5.45 
. NTIS, $4.00 
. NTIS, $5.45 
. NTIS, $4.00 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $5.45 
. NTIS, $4.00 
. NTIS, $5.45 
. NTIS, $4.00 
. NTIS, $4.00 
. NTIS, $3.50 
. NTIS, $5.45 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $4.00 
. NTIS, $4.00 


AVAILABILITY OF PUBLICATIONS ABSTRACTED 


Public availability of all DOE reports is indicated in 
the report number indexes. The availability of other re- 
ports, when known, is also indicated. The availability of 
some unnumbered reports is given in the abstract. 


Information on the availability of the published 
literature and unpublished conference papers abstracted 
in ERA can be obtained from the Technical Information 
Center, P.O. Box 62, Oak Ridge, Tennessee 37830. 





CONTENTS 


Category Page Category 


COAL AND COAL PRODUCTS ACCOUNTABILITY AND SAFEGUARDS 
PROCESSING ADMINISTRATIVE AND REGULATOR Y 000...00.0.000000-+ 
DESULFURIZATION AND PURIFICATION 
HYDROGENATION FUSION FUELS 
GASIFICATION PROPERTIES 


LIQUEFACTION 
PYROLYSIS AND CRACKING ISOTOPE AND RADIATION SOURCE TECHNOLOGY .. 


BY-PRODUCTS PHYSICAL ISOTOPE SEPARATION 
PROPERTIES RADIATION SOURCES 
DESIGN AND FABRICATION. .......:s.esssssssvesessesesnsssesseses 
OTHER INDUSTRIAL USES.. 

ISOTOPIC POWER SUPPLIES 














TRANSPORT AND HANDLING 
COMBUSTION 

MARKETING AND ECONOMICS 
HEALTH AND SAFETY 


REGULATIONS THERMOCHEMICAL PROCESSES 
PETROLEUM STEAM REFORMER PROCESSES 


RESERVES 

GEOLOGY AND EXPLORATION 
DRILLING AND PRODUCTION 
PROCESSING 

PRODUCTS AND BY-PRODUCTS 
MARKETING AND ECONOMICS 

WASTE MANAGEMENT 
ENVIRONMENTAL ASPECTS 

POLICY, LEGISLATION, AND REGULATION 
TRANSPORT, PIPELINES, AND HANDLING 
PROPERTIES 

STORAGE 














OTHER SYNTHETIC AND NATURAL FUELS 
PREPARATION 


PREPARATION FROM WASTES OR BIOMASS 
PROPERTIES 








PREPARATION FROM WASTES OR BIOMASS 
NATURAL GAS PREPARATION 


RESERVES 

GEOLOGY AND EXPLORATION 

DRILLING, PRODUCTION, AND PROCESSING 
PRODUCTS AND BY-PRODUCTS ....cccccscssssssssssssssssssseveeee 
HEALTH AND SAFETY 

MARKETING AND ECONOMICS 
ENVIRONMENTAL EFFECTS 

POLICY, LEGISLATION, AND REGULATION 
TRANSPORT, PIPELINES, AND HANDLING 


STORAGE ENVIRONMENTAL, LEGAL, AND 


OIL SHALES AND TAR SANDS 50t ak eoeioe caliaaee Pestaver caccnacoestacrsorspaareensiy : 
OIL PRODUCTION, RECOVERY, AND REFINING , 
IN SITU METHODS, TRUE AND MODIFIED 
SURFACE METHODS 





NUCLEAR FUELS 
RESERVES 


SOLAR COLLECTORS AND CONCENTRATORS 
HEAT STORAGE 





CONTENTS (continued) 


Category 


GEOTHERMAL ENERGY 
RESOURCE STATUS AND ASSESSMENT 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 
GEOPHYSICAL TECHNIQUES AND SURVEYS 
GEOCHEMICAL TECHNIQUES AND SURVEYS 
ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 
GEOTHERMAL ENGINEERING 
CORROSION, SCALING, AND MATERIALS 
DEVELOPMENT 
GEOTHERMAL RESERVOIR AND WELL 
PERFORMANCE 
GEOTHERMAL DATA AND THEORY 
PROPERTIES OF AQUEOUS SOLUTIONS 
PROPERTIES OF MINERALS AND ROCKS 


TIDAL POWER 
WAVE ENERGY CONVERTERS 


WIND ENERGY 
ENVIRONMENTAL ASPECTS 
WIND ENERGY ENGINEERING 
APPLICATIONS 
TURBINE DESIGN AND OPERATION 


ELECTRIC POWER ENGINEERING 
POWER PLANTS AND POWER GENERATION 

COOLING AND HEAT TRANSFER EQUIPMENT 
AND SYSTEMS 

POWER CYCLES 

WASTE-FUELED SYSTEMS 

COMPONENTS 

WASTE HEAT UTILIZATION 

ECONOMICS 


AC SYSTEMS, EHV AND UBWV........scscscscsscorscsssssscscscssees 
DC SYSTEMS 


NUCLEAR POWER PLANTS 
POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILING WATER 


POWER REACTORS, NON-BREEDING, GRAPHITE 
MODERATED 

POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR 
UNMODERATED 

POWER REACTORS, BREEDING 

REGULATION AND LICENSING 

ECONOMICS 


Page 


Category 


SITING 
RADIOACTIVE EFFLUENTS 
RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 
PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS 
PROPULSION REACTORS 
REACTOR SAFETY 
ACCIDENT LIABILITY 


ENERGY STORAGE 

MAGNETIC 

COMPRESSED GAS 

PUMPED HYDRO 

FLYWHEELS 

THERMAL 

CHEMICAL 

BATTERIES 
DESIGN AND DEVELOPMENT 
PERFORMANCE AND TESTING 
MATERIALS, COMPONENTS, AND AUXILIARIES .. 
APPLICATIONS. 


ENERGY MANAGEMENT AND POLICY 
ENERGY ANALYSIS AND MODELING 
ECONOMICS AND SOCIOLOGY 
ENVIRONMENT, HEALTH, AND SAFETY 
ENERGY RESOURCES 
RESEARCH AND DEVELOPMENT 
NUCLEAR ENERGY 
TRANSPORT AND STORAGE 
WASTE HEAT UTILIZATION 
CONSERVATION 
SUPPLY, DEMAND, AND FORECASTING 
POLICY, LEGISLATION, AND REGULATION 
FOSSIL FUELS 


ELECTRIC POWER GENERATION 
CONSUMPTION AND UTILIZATION 
UNCONVENTIONAL SOURCES AND POWER 

GENERATION 


ENERGY CONVERSION 

MHD GENERATORS 
PERFORMANCE AND TESTING 
DUCT ENGINEERING AND FLUID DYNAMICS 

THERMOELECTRIC GENERATORS 
DESIGN AND DEVELOPMENT 
PERFORMANCE AND TESTING 
MATERIALS, COMPONENTS, AND AUXILIARIES .. 
APPLICATIONS 


MATERIALS, COMPONENTS, AND AUXILIARIES.. 
FUEL CELLS 
DESIGN AND DEVELOPMENT 
MATERIALS, COMPONENTS, AND AUXILIARIES .. 
ELECTROCHEMISTRY, MASS TRANSFER, AND 
THERMODYNAMICS 


ENERGY CONSERVATION, CONSUMPTION, AND 
UTILIZATION 
BUILDINGS 
RESIDENTIAL BUILDINGS 
OFFICE BUILDINGS 
SCHOOL, MUNICIPAL AND OTHER PUBLIC 
BUILDINGS 
COMMERCIAL AND INDUSTRIAL BUILDINGS 
TRANSPORTATION 





CONTENTS (continued) 


Category 


SEA AND WATER 

PIPELINE 
INDUSTRY AND AGRICULTURE 

ENERGY SOURCES 

EQUIPMENT AND PROCESSES 

WASTE HEAT RECOVERY AND UTILIZATION 

INDUSTRIAL WASTE MANAGEMENT 
MUNICIPALITIES AND COMMUNITY SYSTEMS 

PUBLIC UTILITIES 

MUNICIPAL WASTE MANAGEMENT 
EDUCATION AND PUBLIC RELATIONS 


ADVANCED AUTOMOTIVE PROPULSION SYSTEMS.... 


INTERNAL COMBUSTION ENGINES 


HYBRID SYSTEMS 

FLYWHEEL PROPULSION 

VEHICLE DESIGN FACTORS 
BODY AND CHASSIS 
ENGINE SYSTEM 
WEIGHT 

EMISSION CONTROL 
NITROGEN OXIDES 
CARBON MONOXIDE 
SULFUR DIOXIDE 
HYDROCARBONS 


PREPARATION AND FABRICATION 
STRUCTURE AND PHASE STUDIES 
MECHANICAL PROPERTIES 
PHYSICAL PROPERTIES 


RADIATION EFFECTS 

CERAMICS, CERMETS, AND REFRACTORIES 
PREPARATION AND FABRICATION 
STRUCTURE AND PHASE STUDIES 
MECHANICAL PROPERTIES 
PHYSICAL PROPERTIES 


RADIATION EFFECTS 
OTHER MATERIALS 


STRUCTURE AND PHASE STUDIES 
PROPERTIES 


CHEMISTRY 
ANALYTICAL AND SEPARATIONS CHEMISTRY 
ACTIVATION AND NUCLEAR REACTION 


Page 


ENGINEERING 


PARTICLE ACCELERATORS .... 


INSTRUMENTATION 


Category 


ISOTOPE EXCHANGE AND ISOTOPE 
SEPARATION 
ORGANIC CHEMISTRY 
CHEMICAL AND PHYSICOCHEMICAL 
PROPERTIES 
PHOTOCHEMISTRY 
RADIATION CHEMISTRY 
RADIOCHEMISTRY AND NUCLEAR CHEMISTRY ... 
PROPERTIES OF RADIOACTIVE MATERIALS 
RADIOISOTOPE PRODUCTION. 
COMBUSTION CHEMISTRY 

















FACILITIES AND EQUIPMENT 
CRYOGENIC AND SUPERCONDUCTING 
EQUIPMENT AND DEVICES 
HANDLING EQUIPMENT AND PROCEDURES 
SHIPPING CONTAINERS... 
TRANSPORT AND STORAGE FACILITIES 
MINING AND DRILLING EQUIPMENT AND 
FACILITIES 

















HEAT TRANSFER AND FLUID FLOW 
MATERIALS TESTING 
SAFETY ENGINEERING 
VACUUM ENGINEERING 
ELECTRONIC CIRCUITS AND DEVICES 

WASTE PROCESSING PLANTS AND EQUIPMENT... 
COMBUSTION SYSTEMS 
UNDERGROUND ENGINEERING 
MARINE ENGINEERING 
POLLUTION CONTROL EQUIPMENT 
POWER CYCLES 























RANKINE. 
STIRLING 











DESIGN, DEVELOPMENT, AND OPERATION 
BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 
AUXILIARIES AND COMPONENTS 
ION SOURCES 
INJECTION AND EXTRACTION SYSTEMS 
EXPERIMENTAL FACILITIES AND EQUIPMENT... 
STORAGE RINGS 











RADIATION INSTRUMENTATION 
GENERAL DETECTORS AND MONITORS 
RADIATION DOSEMETERS 
NUCLEAR SPECTROSCOPIC INSTRUMENTATION 
HIGH ENERGY PHYSICS INSTRUMENTATION 
RADIOMETRIC INSTRUMENTS 

RADIATION EFFECTS ON INSTRUMENT 

COMPONENTS, INSTRUMENTS, OR 





EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 
NUCLEAR 





ENVIRONMENTAL SCIENCES, ATMOSPHERIC 


BASIC STUDIES 
RADIOMETRIC TECHNIQUES 
CHEMICALS MONITORING AND TRANSPORT 
RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 
THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 











CONTENTS (continued) 


Category Page Category 


SITE RESOURCE AND USE STUDIES 3018 GEOLOGY AND HYDROLOGY 
REGULATIONS 3018 GEOPHYSICS 
SEISMOLOGY AND TECTONICS 
ENVIRONMENTAL SCIENCES, TERRESTRIAL 3018 VOLCANOLOGY 
BASIC STUDIES 3018 GEOPHYSICAL SURVEY METHODS 


RADIOMETRIC TECHNIQUES 3020 MINERALOGY, PETROLOGY, AND ROCK 
CHEMICALS MONITORING AND TRANSPORT 3020 MECHANICS 


RADIOACTIVE MATERIALS MONITORING AND GEOCHEMISTRY 
oa OCEANOGRAPHY 
TERRESTRIAL ECOSYSTEMS AND FOOD PHYSICS RESEARCH 
CHAINS 3021 ASTROPHYSICS AND COSMOLOGY 
SITE RESOURCE AND USE STUDIES 3021 COSMIC RADIATION 
REGULATIONS 3021 











QUASI-STELLAR, RADIO, AND X-RAY SOURCES... 
ENVIRONMENTAL SCIENCES, AQUATIC 3021 SOLAR PHENOMENA 


BASIC STUDIES 3021 COSMOLOGY 
RADIOMETRIC TECHNIQUES = 3022 ATMOSPHERIC PHYSICS 

CHEMICALS MONITORING AND TRANSPORT 3022 AURORAL AND IONOSPHERIC PHENOMENA 

RADIOACTIVE MATERIALS MONITORING AND EFFECTS OF NUCLEAR DETONATIONS 


3029 MAGNETOSPHERIC PHENOMENA 
3030 ATOMIC, MOLECULAR, AND CHEMICAL PHYSICS 
THERMAL EFFLUENTS MONITORING AND BEAMS AND THEIR REACTIONS 
TRANSPORT 3030 ATOMIC AND MOLECULAR PROPERTIES 
SITE RESOURCE AND USE STUDIES 3030 COLLISION PHENOMENA 
REGULATIONS 3030 ATOMIC AND MOLECULAR THEORY 
GENERAL FLUID DYNAMICS 
ENVIRONMENTAL-SOCIAL ASPECTS OF ENERGY PROPERTIES AND STRUCTURE OF FLUIDS 
TECHNOLOGIES . 3030 MAGNETOHYDRODYNAMICS 
SOCIAL AND ECONOMIC STUDIES 3030 SUPERFLUIDITY 
ASSESSMENT OF ENERGY TECHNOLOGIES 3030 PARTICLE INTERACTIONS AND PROPERTIES - 
ENVIRONMENTAL IMPACT STATEMENTS 3030 EXPERIMENTAL 


BIOMEDICAL SCIENCES, BASIC STUDIES 3030 payed ae te he In eee 


WEAK INTERACTIONS 
BEHAVIORAL BIOLOGY 3030 
BIOCHEMISTRY 3031 STRONG BARYON-INDUCED INTERACTIONS 


STRONG MESON-INDUCED INTERACTIONS 
CYTOLOGY 3032 
GENETICS 3032 PARTICLE INTERACTIONS AND PROPERTIES - 


METABOLISM 3032 THEORETICAL 


GENERAL 
MEDICINE 3033 
TRACER TECHNIQUES 3033 ELECTROMAGNETIC INTERACTIONS 


WEAK INTERACTIONS 
MICROBIOLOGY 3034 STRONG INTERACTIONS, GENERAL 
mo STRONG INTERACTIONS, BARYON NO.—0........... 
a STRONG INTERACTIONS, BARYON NO. 
ot GREATER THAN 1 
PARTICLE INVARIANCE PRINCIPLES AND 



































BIOMEDICAL SCIENCES, APPLIED STUDIES 3034 
RADIATION EFFECTS ON CELLS 3034 
EXTERNAL SOURCE 3034 APPLICATIONS TO ELECTROMAGNETIC AND 
RADIATION EFFECTS ON MICROORGANISMS 3035 WEAK INTERACTIONS 
BASIC STUDIES 3035 FIELD THEORY 
3035 
3035 PHYSICS RESEARCH (CONT.) .......cccccsocssscsssscsssesssesssuessnecssees 
3035 EXPERIMENTAL TECHNIQUES 
3035 NUCLEAR PROPERTIES AND REACTIONS, A= 1-5, 
3035 EXPERIMENTAL 
3036 NUCLEAR REACTIONS AND SCATTERING 
3036 NUCLEAR PROPERTIES AND REACTIONS, A =6- 
3036 19, EXPERIMENTAL 
3036 NUCLEAR REACTIONS AND SCATTERING 
3036 NUCLEAR PROPERTIES AND REACTIONS, A = 20- 
3036 38, EXPERIMENTAL 
3036 NUCLEAR REACTIONS AND SCATTERING 
3036 NUCLEAR PROPERTIES AND REACTIONS, A =39- 
a 58, EXPERIMENTAL 
a ENERGY LEVELS AND TRANSITIONS 
MOMENTS AND SPIN 
— NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A =90- 
OTHER ENVIRONMENTAL POLLUTANT EFFECTS 3041 149, EXPERIMENTAL 
HEALTH AND SAFETY 3042 NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A = 150- 
GEOSCIENCES 3043 189, EXPERIMENTAL 








CONTENTS (continued) 


Category 


ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A= 190- 
219, THEORETICAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A= 190- 
219, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=220 
AND ABOVE, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR THEORY 
NUCLEAR STRUCTURE 
NUCLEAR MATTER 
NUCLEAR REACTIONS AND SCATTERING 
RADIATION AND SHIELDING PHYSICS 
RADIATION PHYSICS 
NEUTRON INTERACTIONS WITH MATTER 
MEDICAL PHYSICS 
RADIATION PROTECTION STANDARDS 
RADIATION SOURCE CALIBRATION AND 
STANDARDIZATION. 
calc occecin ectisnceen sds cseeatnsnctaptaanevenesnotrenacioscstantines 
SOLID STATE PHYSICS 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, 
AND THERMAL PHENOMENA 
THEORETICAL PHYSICS 
GENERAL AND MISCELLANEOUS 
CLASSICAL AND QUANTUM MECHANICS 
RELATIVITY AND GRAVITATION 


Category 


STATISTICAL PHYSICS AND THERMODYNAMICS 
ELECTRICITY AND MAGNETISM 
MATHEMATICAL PHYSICS 








FUSION ENERGY 

PLASMA RESEARCH 
PLASMA CONFINEMENT AND HEATING 
PLASMA DIAGNOSTICS 
PLASMA KINETICS - GENERAL 
PLASMA KINETICS - EXPERIMENTAL 
PLASMA PRODUCTION. 
PLASMA INSTABILITIES 
PLASMA WAVE PHENOMENA 

FUSION POWER PLANT TECHNOLOGY 
BLANKET ENGINEERING 
MAGNET COILS AND FIELDS 
POWER SUPPLIES, ENERGY STORAGE...........0.0000008 
HEATING AND FUELING SYSTEMS 
TRITIUM PROCESSING, ENVIRONMENT AND 

| En ee 
POWER CONVERSION SYSTEMS 
INERTIAL CONFINEMENT TECHNOLOGY. 
COMPONENT DEVELOPMENT AND MATERIALS 
TESTING 






































GENERAL AND MISCELLANEOUS 
MANAGEMENT 
MATHEMATICS AND COMPUTERS 
INFORMATION HANDLING 














CORPORATE INDEX 





AUTHOR INDEX 





SUBJECT INDEX 





REPORT NUMBER INDEX 
CONTRACT NUMBER INDEX 











STAFF OF ENERGY RESEARCH ABSTRACTS 


Editor and Production Manager 
David E. Bost 


Assistant Editor 
Lee M. Thompson 


Associate Editors 

M. Catherine Grissom 
Robert C. Kelly 
Sidney F. Lanier 
Henry D. Raleigh 
Lila B. Smith 

Charles E. Stuber 


Report Evaluators 
William D. Matheny 
John H. Mitchell 
Mary H. Newman 
Ted Redmon 


Descriptive Cataloging Specialist 
J. Paul Meredith 


Subject Heading Specialist 
Dora H. Moneyhun 


Corporate Author Specialist 
Clara L. Fox 


Report Number Specialist 
M. Gwen Gaither 


Computer Processing Coordinator 
Noboru Kawakami 


Information Specialists 
P. Martin Alexander 
E. Ray Bedford 

Jane G. Buchanan 

D. Lamar Cason 
David C. Cunningham 
Theodore F. Davis 
James R. Dulaney 
Stanley D. Frey 
Darrell O. Galde 
Everett J. Hoffman 
Carolyn D. Houston 
Dona C. Keller 

Lynda H. Kern 

W. Hugh Kinser 
Lisbeth C. Lieberman 
Betty L. McDowell 
Lorne T. Newman 
Jean F. Peckham 
Mona H. Raridon 
Julia S. Redford 
Stanley J. Rimshaw 
Jessie W. Rushing 
Robert W. Rutkowski 
Francis L. Sachs 
Polly C. Summers 
George H. Thoeming 
Helen L. Ward 

Milton O. Whitson 
Martha C. Wilson 


Publishing Coordinator 
Charles R. Bruce 


Communication concerning the editorial policy and content of Energy Research Abstracts should be addressed to the Editor, Energy 
Research Abstracts, Technical Information Center, P. O. Box 62, Oak Ridge, Tennessee 37830. 





The Secretary of the U. S. Department of Energy has determined that the publication of this periodical is necessary in the 
transaction of the public business required by law of this agency. Use of funds for printing this periodical has been approved 
by the Director of the Office of Management and Budget through June 30, 1978. 








Volume 3, Number 12, June 30, 1978 


ENERGY RESEARCH ABSTRACTS 





COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 28523, 28553 


27718 Coking industry in the GDR. Kasperczyk, J. Glueckauf; 
112: No. 23, 1326-1327(Dec 1976). (In German). 

Among many small scale gas works, and a series of larger 
brown coal coking plants, the coking industry comprises several pit 
coal coking plants. Characteristic data are given in tabular form. The 
total throughput of pit coal amounts to 2,2 million tons/a. Coal 
imported from the USSR, Poland and the CSSR is used together 
with native coal. The case mixture of pit coal coking plants are given 
in tabular form. For economic reasons, the attempt has been made to 
increase the percentage of coal of poor coking quality. Processes 
aiming at the substitution of coal of good coking quality are being 
tested. 


PROCESSING 
REFER ALSO TO CITATION(S) 27756 


DESULFURIZATION AND PURIFICATION 
REFER ALSO TO CITATION(S) 28600 


27719 (PB—272434) Conoco dolomite hot gas cleanup system. 
Final report. Oliver, E.D.; Semrau, K.T. (Stanford Research Inst., 
Menlo Park, Calif. (USA)). Mar 1976. Contract EPA-68-01-2940. 
58p. (SRI—3570-24). NTIS PC A04/MF AO1. 

This report analyzes a proposal that EPA sponsor a large- 
scale pilot plant to develop the Conoco (formerly Consol) Dolomite 
Hot Gas Clean-up system. The report includes a history of the prior 
development program, the technology involved comparisons with 
competitive technologies in regard to technical feasibility, potential 
efficiency, and environmental benefits. Future funding implications 
are explored. The potential benefits in economy and efficiency of 
energy conversion are judged to be substantial, but the cost of 
development is high. The expected cost of the pilot plant program 
may be greater than funding ability. The current laboratory program 
should either be continued or should be terminated in a way that will 
insure that the knowledge already gained is retrievable. 


27720 Stripping ammonia from liquid effluent of a hydrodentrifi- 
cation process. Sze, M.C.; Schindler, H.D.; Fanelli, A. (to Lummus 
Co.). US Patent 4,059,503. 22 Nov 1977. Filed date 5 Aug 1976. 8p. 

A nitrogen-containing feedstock is hydrodenitrified by pass- 
ing the feed through at least two hydrodenitrification zones, with 
ammonia produced in the hydrodenitrification being purged from 
the system prior to the last hydrodenitrification zone to maintain a 
low ammonia partial pressure in the last hydrodenitrification zone. 
The ammonia is preferably purged by stripping ammonia from the 
liquid portion of the effluent withdrawn from the next to last 
hydrodenitrification zone. Improved denitrification is obtained by 
maintaining a low ammonia partial pressure in the last 
hydrodenitrification zone. 8 claims, | figure. 


27721 Desulfurization of coal by rapid distillation and partial 
gasification. Hauk, R.; Hedden, K.; Huber, L. (Karlsruhe Univ. (TH) 
(Germany, F.R.). Engler-Bunte-Institut). Gas- Wasserfach, Gas- 
Erdgas; 118: No. 10, 427-430(Oct 1977). (In German). 

The procedures in the desulfurization of coal by rapid degasi- 
fication and partial gasification were examined in two steps. In the 
rapid degasification at temperatures of about 950°C, desulfurization 


degrees of up to 55% are achieved within 2 to 4 seconds. An 
extremely reactive coke is produced which simplifies a subsequent 
gasification. The partial gasification was carried out at temperatures 
between 1,200 and 1,550°C in about 0.7 seconds and yields carbon 
up to 40%. The degree of desulfurization is always higher than the 
carbon yield in partial gasification. The sulfur content in the coke 
residue could be reduced to 0.6 wt.%. The sulfur is mainly present as 
H2S in the gas. 


27722 Method for degassing fine-grained fuels. Rammler, R.; 
Grosse-Heitmeyer, J.; Sommers, H.; Bathke, H. (to Metallgesells- 
chaft A.G., Frankfurt am Main (Germany, F.R.); Ruhrgas A.G., 
Essen (Germany, F.R.)). German(FRG) Patent 2,527,852/A/. 13 Jan 
1977. 21p. (In German). 

Fine-grained fuels, particularly coal, can be degassed with 
circulating fire-grained degassing residue as heat carrier. The heat 
carrier in the case of coal for low temperature carbonization coke is 
heated in a haulage track by combustion of part of the fine coke. The 
coal to be carbonized at low temperature is first mixed in a mixer at 
550-650°C and then in a post-degassing container at 800-1,100°C as 
homogeneously as possible with the heat carrier. Due to the shock 
heating on the one hand and the mechanical abrasion with the 
pneumatic transport on the other, the coke is reduced to dust 
particle size. The fine coke is sorted in a collector and/or post 
degassing zone. The extracted fine-grained coke dust is fed to a dust- 
fired steam boiler preferably of a power plant. By introducing 
superheated steam, a part gasification of the coke can be achieved in 
the post degassing zone. The hot gas and vapour degassing and 
gasification products from the mixer or post degassing zone are fed 
to dust removing and condensation systems. 


HYDROGENATION 
REFER ALSO TO CITATION(S) 27726, 27963, 28766 


27723 Investigations into methanization and simultaneous conver- 
sion of gases rich in CO. Anderlohr, A.; Hedden, K. (Karlsruhe Univ. 
(TH) (Germany, F.R.). Engler-Bunte-Institut). Gas- Wasserfach, Gas- 
Erdgas; 118: No. 10, 422-426(Oct 1977). (In German). 

Two catalysts were investigated in a laboratory fluidized-bed 
apparatus for their suitability to be used in a one-stage fluidized-bed 
methanization process regarding their abrasion resistance and the 
obtainable yield of methane. The abrasion tests showed that both 
catalysts are suitable for technical use regarding their resistance. It 
was found in the reaction tests that the expected carbon deposit is 
kinetically inhibited up to CO contents of 40%. The methane yields 
obtained were despite almost complete CO conversion below those 
thermodynamically possible. 


27724 Methanization of CO/H2 mixtures in a fluidized-bed reac- 
tor. Lommerzheim, W. (Thyssengas G.m.b.H., Duisburg (Germany, 
F.R.)). Gas- Wasserfach, Gas-Erdgas; 118: No. 10, 417-421(Oct 1977). 
(In German). 

One may use the one-stage, combined conversion / part 
methanization in the fluidized-bed reactor as process variant for 
SNG production from coal gasification gases, as carried out by 
Thyssengas with public financial aid in a fluidized-bed reactor on a 
semi-technical scale. The fundamentals of the process are briefly 
treated. The design of the semi-technical plant with a capacity of 100 
to 200 m* SNG/h and the test plan are dealt with more closely. 
Furthermore, a report is given on the flow-mechanical model inves- 
tigations in the Institute for Mechanical Engineering, Erlangen- 
Nuernberg. They have shown that catalyst fluidized-beds with bed 
heights of 3 m having optimum shape of the reactor components can 
be operated over a wide area of the gas rate free of disturbance. The 
catalyst abrasion stays within economocally justifiable limits. 


ABSTRACTS 
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GASIFICATION 


REFER ALSO TO CITATION(S) 27738, 27742, 27781, 27955, 
27957, 27965 


27725 (ANL/MSD/FE—77-7) Analysis of the gate-valve fail- 
ure, Grand Forks Energy Research Center fixed-bed slagging gasifier 
pilot plant: failure analysis report. Danyluk, S.; Dragel, G.M. (Ar- 
gonne National Lab., Ill. (USA)). Nov 1977. Contract W-31-109- 
ENG-38. 21p. Dep. NTIS, PC A02/MF AO1. 

A bolted bonnet gate valve (600 Ib service) that was located 
in the piping section between the steam generator and superheater of 
the Grand Forks Energy Research Center (GFERC) fixed-bed slag- 
ging gasifier pilot plant failed by fracture of the wedge-seat guide. 
The valve had been in service for approximately seven years. The 
failure of the gate valve was mechanical in nature and was primarily 
due to surface defects that produced stress risers on the wedge-guide 
surface. Fatigue was probably not the failure mode, since fatigue 
striations were not observed on the fracture surface. 


27726 (FE—2305-17) Investigation of mechanisms of hydrogen 
transfer in coal hydrogenation. Monthly progress report, November 
1977. Cronauer, D.C.; Jewell, D.M.; Shah, Y.T.; Kueser, K.A. (Gulf 
Research and Development Co., Pittsburgh, Pa. (USA)). Dec 1977. 
Contract EX-76-C-01-2305. 18p. Dep. NTIS, PC A02/MF AOl1. 

Experimentation with model compounds is nearing comple- 
tion as scheduled, and kinetic models are being formulated to repre- 
sent various hydrogen transfer reactions. While many reactions are 
rather straightforward, such as the cracking of dibenzyl, dibenzyl 
ether, etc., the reactions involved with the removal of heteroatoms 
are often more complicated. For these reactions, the type and 
concentration of donor solvent must be taken into account. Work 
with deuterated donor solvents and/or deuterium gas has indicated 
that most of the hydrogen being transferred comes from a donor 
solvent. The specific experimentation was done at low temperatures 
(350 to 400°C) to avoid H-H scrambling reactions. It should be 
possible to extrapolate these results to higher temperatures. 


27727 (MIT—2295T9-3) Computer-aided industrial process 
design: the ASPEN project. Third quarterly progress report, December 
1, 1976—February 28, 1977. (Massachusetts Inst. of Tech., Cam- 
bridge (USA)). 15 Mar 1977. Contract EX-76-C-01-2295-009. 121p. 
Dep. NTIS, PC A06/MF AOl1. 

A plan has been formulated for a survey and evaluation of 
existing software. So far over 250 programs are on file and evalua- 
tions of these programs are underway. A physical property subsys- 
tem containing modules for calculating properties of homogeneous 
materials has been completed. The property modules are being tested 
against published thermodynamic data. A total of 50 different prop- 
erty modules have been incorporated into the system. Within each of 
these modules more than one option (computational or estimation 
method) is generally available. The system is designed to be above to 
accommodate different data banks and new estimation methods 
when needed. The user has complete freedom in specifying the 
computational route. Work has begun in incorporating coal proper- 
ties into the system. Since coal is a heterogeneous mixture, the data 
bank structure needed for coal property estimation is different from 
that of the gas-liquid set. The modules currently being developed are 
for computing the enthalpy, heat capacity, density and heat of 
combustion of coal. Simulation of the HYGAS and Exxon Donor- 
Solvent processes is continuing. 


27728 (PB—272476) Feasibility studies of in-situ coal gasifica- 
tion in the warrior coal field. Semi-annual report. Douglas, G.W.; 
McKinley, M.D. (Alabama Univ., University (USA). Bureau of 
Engineering Research). Feb 1976. 35p. (BER—204-124). NTIS PC 
A03/MF AOl1. 

This report describes a research project designed to simulate 
in-situ coal gasification in order to measure its feasibility. The 
current two-year project is the first phase of a two-phase program. 
Primarily, Phase | is planned to conduct laboratory and analytical 
work with some preliminary field work to locate a potential gasifica- 
tion site in order to establish coal properties and identify geological 
variables. Included in the text are progress reports on site selection, 
heat effects, combustor design, groundwater contamination, instru- 
mentation, coal pyrolysis, and hydraulic fracturing. 


27729 In-situ coal gasification: the Forestburg (Alberta) field test. 
Berkowitz, N.; Brown, R.A.S. (Alberta Research Council Edmon- 
ton). CIM Bull.; 80: No. 788, 92-96(Dec 1977). 

The principles and utility of in-situ coal gasification are 
discussed, and a first field test conducted by the Alberta Research 
Council in 1976 near Forestburg, Alberta, is described. The test was 
carried out in a 12-ft subbituminous coal seam under 60 feet of cover. 
Within this seam, a 30- by 60-foot block, containing approximately 
650 tons of coal, was delineated by four injection/production holes 
which were oriented to take advantage of the natural fracture system 
in the coal. Linkage between holes was established by reverse 
combustion and gasification was accomplished by injecting air into 
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the ignited coal. No steam was injected, but operating pressures 
were adjusted to utilize formation waters for partial carbon-steam 
gasification. The coal gasification runs lasted six weeks and gasified 
an estimated 300 tons of coal; during sustained periods of gasifica- 
tion, a fuel gas with heating values of between 110 and 150 Btu/scf 
was obtained. Plans are now being developed for excavating the test 
site and inspecting the subsurface cavities created by gasification. 


27730 Method for controlling a coal gasification process. Komar, 
C.A. (to Energy Research and Development Administration, Wash- 
ington, D.C. (USA)). German(FRG) Patent 2,647,971/A/. 28 Apr 
1977. 13p. (In German). 

For the economical ‘in-situ’ gasification of an underground 
coal bed, it is necessary to gasify it completely and to obtain a gas 
with a high thermal value as product gas. The coal layers are 
therefore penetrated by two parallel groups of boreholes arranged 
perpendicular to the maximum permeability of the coal layer. This 
plane is defined by the natural fracture system in the coal layer 
which is determined by removing and examining orientated cores 
from selected boreholes. The medium supporting the combustion is 
led through one group of boreholes whilst the product gas is drawn 
off through the other boreholes. The combustion rate in the coal 
layer must be selectively controlled in order to obtain uniform 
progression in the combustion zone as well as to produce an energy- 
rich gas of constant quality. Hence the flow of the product gas 
through the exit holes is regulated by selectively adjusting the 
pressure drop in the coal layer by means of back or counter pressure 
whereby the product gases are continuously being analyzed by a 
combustion analyzer. 


27731 Device for feeding a reactor for the pressure gasification of 
coal. Baron, G.; Bierbach, H.; Hafke, C.; Zoelzer, K. (to Metallge- 
sellschaft A.G., Frankfurt am Main (Germany, F.R.)). 
German(FRG) Patent 2,541,356/B/. 31 Mar 1977. 3p. (In German). 

When feeding a pressure gasification reactor (operational 
pressure 5 to 150 bar), granular or powdered coal is fed directly into 
the reactor from the environment at atmospheric pressure without 
additional measures. No considerable amounts of the production gas 
should be lost during charging of the coal. The rotational symmetri- 
cal lock can be turned in a casing between the filling and emptying 
position. There is a blind hole boring in the lock in which a piston 
having a telescopic, draw-out movable, lifting mechanism is placed. 
The drawn-out piston closes the reactor air-tightly after charging 
with coal. 


27732 Stirring apparatus for a generator for coal gasification 
under increased pressure and method for operating the device. Ru- 
dolph, P. (to Metallgesellschaft A.G., Frankfurt am Main (Germany, 
F.R.)). German(FRG) Patent 2,353,241/B/. 24 Mar 1977. 3p. (In 
German). 

In order to gasify caking and swelling coal at temperatures up 
to 800°C and pressures up to 50 atu continuously without distur- 
bance, stirring arms having an optimum cross-sectional shape are 
placed in the upper part of the coal bed. These arms extend from an 
axially arranged displacement body with a diameter of 0.3 - 0.7 times 
the inner diameter of the generator. The stirring arms are in the 
layer of the plastic coal. They keep the coal bed moving strongly 
and loosen up the coal bulk. The caking up of coal is thus prevented 
before it starts. Furthermore, the coal can be easily penetrated by the 
gasifier due to the large free surface produced by stirring. 


LIQUEFACTION 
REFER ALSO TO CITATION(S) 27727, 27749, 27957 


27733 (FE—496-143) Solvent Refined Coal (SRC) Process. 
Quarterly technical progress report, July 1, 1977—September 30, 
1977. (Pittsburg and Midway Coal Mining Co., Shawnee Mission, 
Kans. (USA)). Jan 1978. Contract EX-76-C-01-0496. 13lp. Dep. 
NTIS, PC A07/MF AO1. 

Major accomplishments at the Solvent Refined Coal Pilot 
Plant included a new record continuous operating period of 61 days, 
successful operation of the plant with an Illinois No. 6 coal in 
addition to continued successful operation with Kentucky Nos. 9 and 
14 coal, and continued production and accumulation of distillate fuel 
from SRC II operation. Seven material balance runs were complet- 
ed, five on the Kentucky coal and two on the Illinois coal. Work at 
the Merriam Laboratory included exploratory SRC II operation 
with an Illinois No. 6 coal and with two additional Pittsburgh seam 
coals, and an extension of the process variable study on Kentucky 
coal to explore the effect of hydrogen partial pressure. 


27734 (FE—2202-23) Homogeneous catalytic hydrocracking 
processes for conversion of coal to liquid fuels: basic and exploratory 
research. Monthly report No. 23, September 1977. (SRI International, 
Menio Park, Calif. (USA)). 3 Nov 1977. Contract EX-76-C-01-2202. 
7p. Dep. NTIS, PC A02/MF AO1. 
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MeOH was found to be more effective than i-PrOH in the 
base-catalyzed cleavage of the model compound pheny! ether (Ph-o- 
Ph), and with much less alcohol condensation. Also, CO in the 
presence of H2O and KOH effectively reduces coal in reactions at 
400°C (753°F) for 20 min, providing about 20% hexane-soluble and 
50% benzene-soluble products, with the remainder being pyridine 
soluble. The interaction of Illinois No. 6 (PSOC-25) coal with a 50/ 
50 mixture of tetralin and decane and also with dihydronaphthalene 
were determined at 400°C. Coal treated with the tetralin-decane 
mixture yielded products about half as soluble in pyridine as those 
obtained with pure tetralin. Under the same conditions dihydron- 
aphthalene was superior to Tetralin for coal solubilization at 400°C 
and reaction times up to 4 min. Illinois No. 6 coal from Franklin 
County was treated with tetralin at 400°C for reaction times from 30 
sec to 4 min. This coal was found to be more reactive with the donor 
solvent than Illinois No. 6 (PSOC-25) coal. Products from the 
Franklin coal had a pyridine solubility of up to 95% after 4 min of 
reaction at 400°C compared with 75% for Illinois No. 6 (PSOC-25) 
coal under the same conditions. The very low pressure pyrolysis 
reactor was modified and adapted to a system having modulated 
beam, phase-sensitive mass spectrometric detection. 


27735 (FE—2353-3) EDS coal liquefaction process development: 
phase IIIA. Monthly technical progress report, August 1—August 31, 
1976. Fant, B.T. (Exxon Research and Engineering Co., Baytown, 
Tex. (USA). Baytown Research and Development Div.). Aug 1977. 
Contract EX-76-C-01-2353. 3lp. Dep. NTIS, PC A03/MF AOl. 

Studies in the 50 lb/day Recycle Coal Liquefaction Unit 
showed that product yields from the EDS Process are insensitive to 
the initial oe point of the recycle solvent. Initial yield data from 
two-stage liquefaction studies being conducted in the 100 Ib/day 
Recycle Coal Liquefaction Unit demonstrate an additional 6 wt 
percent conversion, based on coal, in the second liquefaction stage. 
A preference for Ni/Mo catalyst for solvent hydrotreating, rather 
than Co/Mo catalyst, is based on bench-scale hydrogenation studies 
on an equilibrium spent solvent. Autoclave studies on Wyoming coal 
and model calcium compounds indicate that the vaterite crystalline 
form of calcium carbonate, rather than the calcite form, is possibly 
responsible for scale formation and agglomerate formation during 
liquefaction. Additional work in the Continuous Stirred Coking Unit 
agrees with earlier conclusions that once-through coking is prefer- 
able to recycle coking for the production of maximum liquid yields. 
Environmental control studies were conducted on raw wastewater 


from the liquefaction section of the one ton/day Coal Liquefaction 
Pilot Plant. The raw wastewater contained 2.7 wt percent soluble 
organics consisting of 20+ different compounds. The major compo- 
nents were acetic and propanoic acids, monohydric phenols, resor- 
cinol, and dihydroxy-substituted benzenes. 


27736 (FE—2353-4) EDS coal liquefaction process development: 
phase IIIA. Monthly technical progress report, September 1—Septem- 
ber 30, 1976. Fant, B.T. (Exxon Research and Engineering Co., 
Baytown, Tex. (USA). Baytown Research and Development Div.). 
Aug 1977. Contract EX-76-C-01-2353. 33p. Dep. NTIS, PC A03/ 
MF AOl. 

Liquefaction screening studies with North Dakota lignite in 
the 50 lb/day Recycle Coal Liquefaction Unit show that conversion 
is higher but liquid yield is 6 wt percent lower than obtained with 
Illinois No. 6 coal at the same conditions. The 2 B/D Integrated 
Coking/Gasification Pilot Plant has completed the start-up phase 
and is ready to accept feed for fluid coking operability tests. The 
EDS Process Alternatives Computer Model is nearing completion. 
Meaningful results from this LP model should begin to appear in 
December or January. A screening economics study is underway to 
evaluate two western-coal pretreatment schemes to prevent calcium 
carbonate deposits in the liquefaction reactors. The schemes involve 
treating the coal with sulfuric acid or ammonium sulfide solutions to 
remove or modify the calcium. 


27737 (FE—2353-5) EDS coal liquefaction process development: 
phase IIIA. Monthly technical progress report, October 1—October 
31, 1976. Fant, B.T. (Exxon Research and Engineering Co., Bay- 
town, Tex. (USA). Baytown Research and Development Div.). Aug 
1977. Contract EX-76-C-01-2353. 27p. Dep. NTIS, PC A03/MF 
A0l. 

Screening studies have been completed in the 50 lb/day 
Recycle Coal Liquefaction Unit to define operating problems associ- 
ated with liquefaction of North Dakota lignite. Startup of the one 
ton/day Coal Liquefaction Pilot Plant (CLPP) is well underway. 
Sulfuric acid pretreatment was studied as a solution to the calcium 
carbonate deposition problem associated with liquefaction of Wyo- 
ming coal. A catalyst activity maintenance study using HDS-9A Ni/ 
Mo catalyst has begun in a bench-scale hydrogenation unit on spent 
solvent feedstock generated from CLPP. Results from the 2 lb/hr 
Continuous Stirred Coking Unit (CSCU) with Illinois bottoms from 
CLPP and RCLU indicate little effect of liquefaction severity on 
coker liquid yield. An operability study in the Fluid Coking mode 
was successfully completed in the 2 B/D Integrated Coker/Gasifica- 
tion Pilot Plant (IKG). Comparison of IKG operability on coal 
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liquefaction bottoms to IKG resid operability supports the feasibility 
of commercial scale operation of Fluid Coking on coal liquefaction 
bottoms. Work is underway to develop yield and cost information 
for evaluating two-stage liquefaction. The partial oxidation blocks 
for manufacturing hydrogen and fuel gas in the Process Alternatives 
Computer Model have been revised to incorporate data provided by 
EPRI. Work is continuing on the other bottoms processing and 
hydrogen manufacturing blocks for this model. 


27738 (FE—2353-7) EDS coal liquefaction process development: 
phase IIIA. Monthly technical progress report, November 1—Novem- 
ber 30, 1976. Fant, B.T. (Exxon Research and Engineering Co., 
Baytown, Tex. (USA). Baytown Research and Development Div.). 
Aug 1977. Contract EX-76-C-01-2353. 32p. Dep. NTIS, PC A03/ 
MF AOl. 

Operations with the 50 Ib/day Recycle Coal Liquefaction 
Unit (RCLU-1) concentrated on operational problems encountered 
during processing Wyoming subbituminous coal. The sulfuric-acid 
pretreatment scheme to eliminate calcium carbonate formation in the 
liquefaction reactor was successfully demonstrated. Coal feed was 
started to the one ton/day Coal Liquefaction Pilot Plant (CLPP). 
Initial operations have been highly satisfactory. A detailed analytical 
procedure has been developed for analysis of coal liquefaction 
bottoms and feed coals based on analyses of solvent extracts and 
solids samples by both mass spectrometry and infrared spectroscopy. 
Hydrotreating studies of EDS coal liquids are in progress to deter- 
mine the required catalyst and processing conditions for the produc- 
tion of upgraded products and to prepare samples of upgraded 
products for product quality testing. Work has begun on an econom- 
ic evaluation of two-stage liquefaction. Yield and product-quality 
information from the Baytown coal liquefaction pilot plants will 
serve as a basis for developing a first-pass commercial flowplan. 
Also, a vector representing two-stage liquefaction for the EDS 
Process Alternatives Model will be developed. The model will be 
used to optimize the overall two-stage flowplan. 


27739 (FE—2353-8) EDS coal liquefaction process development: 
phase IIIA. Monthly technical progress report, December 1—Decem- 
ber 31, 1976. Fant, B.T. (Exxon Research and Engineering Co., 
Baytown, Tex. (USA). Baytown Research and Development Div.). 
Aug 1977. Contract EX-76-C-01-2353. 37p. Dep. NTIS, PC A03/ 
MF AOl. 

Results with sulfuric-acid-treated Wyodak coal in the 50 Ib/ 
day Recycle Coal Liquefaction Unit (RCLU-1) show that calcium 
carbonate formation and deposition in the liquefaction reactor is 
essentially eliminated. Initial feasibility operations in the one ton/day 
Coal Liquefaction Pilot Plant (CLPP) showed that the same —. 
ration used successfully for Illinois No. 6 coal can be used for 
processing Wyodak coal. Shakedown of the Large Stirred Coker 
Unit (LSCU) is underway. An economic basis similar to that used in 
the Illinois base case study design has been developed for screening 
studies using the EDS Process Alternatives LP Model. Values of 
coal liquids have been calculated based on parity with products from 
Arab Light crude in 1985 at a U.S. Mid-West location at two crude 
prices. Within this economic framework, the model will select the 
product slate and overall processing configuration which generate 
maximum cash flow. Development of first-pass vectors for two-stage 
liquefaction has been completed. Studies of the effect of transfer line 
velocity and tower superficial velocity on vacuum tower entrain- 
ment and fouling have been initiated. The objective of these studies 
is to evaluate whether or not the small amount of entrainment in 
vacuum pipestill flash zones will foul tower internals in either a 
commercial plant or in the 250 ton/day Exxon Coal Liquefaction 
Pilot Plant (ECLP). Studies on the CLPP vacuum tower will be 
conducted to establish the manner in which entrainment in the tower 
increases with superficial gas velocity. These studies will also evalu- 
ate the effectiveness of Glitsch grid for removing entrainment. 


27740 (FE—2353-10) EDS coal liquefaction process develop- 
ment: phase IIIA. Monthly technical progress report, January 1— 
January 31, 1977. Fant, B.T. (Exxon Research and Engineering Co., 
Baytown, Tex. (USA). Baytown Research and Development Div.). 
Dec 1977. Contract EX-76-C-01-2353. 35p. Dep. NTIS, PC A03/ 
MF AOI. 

Operations of the 50 lb/day Recycle Coal Liquefaction Unit 
(RCLU) continue to confirm that sulfuric acid treatment of Wyo- 
ming coal eliminates calcium carbonate deposits in the liquefaction 
reactor. However, plugging of the small diameter RCLU liquefac- 
tion reactor processing treated coal continues to be a problem. 
During January the one ton/day Coal Liquefaction Pilot Plant 
(CLPP) was operated with Illinois No. 6 coal. The unit has been 
modified to produce unhydrogenated solvent and raw naphtha, and 
initial operations in this mode have been satisfactory. Recent efforts 
in the correlation and modeling of liquefaction and solvent hydroge- 
nation kinetics have shown good agreement with pilot plant data. 
This work includes new approaches to describing the fundamental 
reaction paths in both the liquefaction and solvent hydrogenation 
areas. Work on the EDS process capacity factor study continued 
and potentially attractive options for improving the capacity factor 
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of individual processing blocks have been identified. Based on the 
results to date, it is expected that the cumulative effect of several of 
these options will increase the capacity factor of a modified base 
case plant to approximately 90 percent. Cost and feasibility studies of 
pretreating Wyoming coal in aqueous solutions of sodium sulfate, 
ammonium sulfide and sulfuric acid have been completed. The 
sodium sulfate pretreatment appears to be the least costly at about 
$5.60 per ton of run-of-mine coal (in 1985 dollars). This cost is about 
10 percent lower than the cost of sulfuric acid pretreatment and 
about 35 percent lower than the cost of ammonium sulfide pretreat- 
ment. Test facilities which may be suitable for conducting part or all 
of the slurry pump test program have been located. 


27741 (FE—2353-11) EDS coal liquefaction process develop- 
ment: phase IIIA. Monthly technical progress report, February 1— 
February 28, 1977. Fant, B.T. (Exxon Research and Engineering Co., 
Baytown, Tex. (USA). Baytown Research and Development Div.). 
Dec 1977. Contract EX-76-C-01-2353. 34p. Dep. NTIS, PC A03/ 
MF AOl. 

Operations of the 50 lb/day Recycle Coal Liquefaction Unit 
(RCLU) devoted to solvent quality studies with sulfuric acid-treated 
Wyoming coal indicate that operations are improved. The Coal 
Liquefaction Pilot Plant (CLPP) was operated with Illinois No. 6 
coal, and has produced fifty percent of the products required for 
testing and downstream processing. Construction and shakedown of 
a small two-train solvent hydrotreating unit has been completed. In 
the 15 Ib/day Once Through Coal Liquefaction Unit (OTCLU), 
coke-type formation during liquefaction of Wyoming coal was elimi- 
nated by dilution with a solvent of good donatable hydrogen con- 
tent. In the coal screening program, tube autoclaves are being used 
to determine liquefaction yields from three coals of widely different 
rank. The EDS Process Capacity Factor Study was completed to 
determine incentives for providing additional investment or revised 
operating procedures to the Illinois Study Design to increase the 
plant capacity factor. The cumulative effect of base case plant 
additions, modifications, and operating changes is to increase the 
capacity factor of the plant to 90 percent. The increased capacity 
factor more than offsets the added investment required and results in 
a coal liquids cost reduction of about 2$/B. An additional two-stage 
liquefaction process vector was added to the EDS Process Alterna- 
tives LP Model (PAM) and validated. Pure-compound Vapor 
Liquid Equilibrium (VLE) data on binary mixtures of hydrogen with 
tetralin and diphenylmethane recently reported in the literature 
cover a range of pressures at high temperatures. When compared 
with these data, predictions made by our modified R-K correlation 
were found to match closely, thus further supporting the value of 
this correlation for coal liquids mixtures. 


27742 (FE—2353-12) EDS coal liquefaction process develop- 
ment: phase IIIA. Monthly technical progress report, March 1— 
March 31, 1977. Fant, B.T. (Exxon Research and Engineering Co., 
Baytown, Tex. (USA). Baytown Research and Development Div.). 
Dec 1977. Contract EX-76-C-01-2353. 30p. Dep. NTIS, PC A03/ 
MF AOl. 

Operations in the 50 Ib/day Recycle Coal Liquefaction Unit 
were devoted to process variable studies with untreated Wyoming 
subbituminous coal, especially temperature, solvent quality, and resi- 
dence time. The Coal Liquefaction Pilot Plant (CLPP) was operated 
with Illinois No. 6 coal for the production of samples required to 
continue the Phase IIIA program. Additional engineering data relat- 
ing to the vacuum flash tower, the slurry preheaters, and materials of 
construction have also been obtained. Preliminary validation studies 
on the new two-train solvent hydrotreating unit indicate no signifi- 
cant differences in behavior between the two-train unit and larger 
hydrotreating units used in previous studies. The tendency of Wyo- 
ming coal to form carbonaceous deposits during liquefaction is 
greater than for Illinois coal. This phenomena has been observed 
more frequently in the smaller pilot plants and during operation at 
higher temperatures. Increase of solvent quantity without increasing 
solvent quality index only partially reduced the formation of carbo- 
naceous deposits. Product upgrading studies indicate that the EDS 
350 to 650°F middle distillate product can be hydrofined to meet 
current ASTM No. 2 distillate fuel oil specifications but the addition 
of this much hydrogen to a fuel product may not be economically 
attractive. Hydrofined coal middle distillate products prepared at 
less severe operating conditions will also be evaluated in various 
end-use applications. Economic evaluation of two-stage liquefaction 
was completed during March. Results show that revenues from the 
additional liquids produced, less the value of the bottoms and 
hydrogen consumed in the second stage, are not sufficient to cover 
the added investment and fuel costs. Two-stage liquefaction thus 
appears unattractive compared with single stage. 


27743 (FE—2416-12) Conceptual design of a coal to methanol 
commercial plant. Quarterly technical progress report, January 31, 
1977—April 29, 1977. (Badger Plants, Inc., Cambridge, Mass. 
(USA)). 7 Jun 1977. Contract EX-76-C-01-2416. 19p. Dep. NTIS, 
PC A02/MF AO. 
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In the preparation of a conceptual design package of a coal- 
to-methanol commercial plant with a nominal throughput of 50,000 
tons per stream day coal feed rate, the status of the work in the 
following areas is summarized: plant configuration, coal preparation, 
gasification, shift and acid gas removal, methanol synthesis by the 
Lurgi low pressure process, methanol purification and methy! fuel 
drying units, oxygen facilities, and waste processing and environ- 
mental aspects. (JSR) 


27744 Carbon monoxide—hydrogen—water: reduction of benzo- 
phenone, diphenylcarbinol, and diphenylmethane. Jones, D.; Baltis- 
berger, R.J.; Klabunde, K.J.; Woolsey, N.F.; Stenberg, V.I. (Univ. 
of North Dakota, Grand Forks). J. Org. Chem.; 43: No. 1, 175-177(6 
Jan 1978). 

A mixture of carbon monoxide and water as regarded to be 
superior to hydrogen as a reducing agent for the liquefaction of 
lignite. How carbon monoxide functions in the lignite reduction is 
still largely a matter of speculation. A study of the carbon monoxide 
reduction mechanism is of direct value for developing improved 
catalysts for the liquefaction process. This study relates data on the 
reduction of model compounds which best represent critical chemi- 
cal linkages in lignite. The three title compounds contain one-carbon 
linkages between aromatic rings. A comparison was made with 
hydrogen, hydrogen—carbon monoxide—water, and carbon monox- 
ide—water is reducing gases. Sodium carbonate, sodium formate, 
sodium hydroxide, and iron oxide were compared as possible cata- 
lysts. Tetralin was the hydrogen donor solvent. (JSR) 


PYROLYSIS AND CRACKING 


27745 (FE—2253-3) Optimization of pyrolytic conversion of coal 
to clean fuel. Quarterly report, July—September 1976. Friedman, 
H.L.; Antal, M.J. Jr.; Rice, T.K.; Derham, R.L.; Summerfield, M. 
(Princeton Univ., N.J. (USA). Dept. of Aerospace and Mechanical 
Sciences). 15 Oct 1976. Contract EX-76-C-01-2253. 44p. Dep. NTIS, 
PC A03/MF AO1. 

Thermogravimetry and differential scanning calorimetry 
were carried out for two coals for the purpose of providing data to 
support the development of a general coal pyrolysis model. The data 
were subjected to preliminary kinetic analysis by a graphic method, 
and computer modeling has started. Pyrolysis models based on a 
distributed activation energy were compared with the Reidelbach- 
Summerfield model, which employs competitive and consecutive 
reactions. The latter type was thought to have better predictive 
capability. Thermochemical computations were carried out, which 
determined equilibrium product compositions from pyrolysis of coal 
in hydrogen environments from 400 to 800°C at pressures ranging 
from 0.1 to 100 atmospheres. Fixed bed and flow reactors are being 
designed to provide the data to support the development of the 
general coal pyrolysis model. Some design concepts and results of 
design computations are presented. Experiments are being carried 
out in support of the solids collector section of the flow reactors. 
Some engineering drawings for components of the shell and tube 
reactor have been completed, and fabrication is ready to commence. 


27746 (FE-MIT—2295T27-2) Coal pyrolysis by hot solids from a 
fluidized bed combustor. Quarterly progress report, September 1, 
1977—November 30, 1977. Longwell, J.P.; Howard, J.B.; Peters, 
W.A.; Yeboah, J.Y.; Alexander, G.; Nwalor, J.; Olson, R.; Viarengo, 
S.; Virosco, J. (Massachusetts Inst. of Tech., Cambridge (USA). 
Energy Lab.). Dec 1977. Contract EX-76-C-01-295-027. 5p. Dep. 
NTIS, PC A02/MF AOl. 

The objective of this study is to determine the effect of 
reaction conditions, especially the presence of inorganic calcium 
salts (e.g., fully calcined dolomite) in the hot solids from a fluidized 
bed combustor, on the yields, composition, heating values, and sulfur 
and nitrogen contents of coal pyrolysis products. A preliminary 
assessment of technical and economic feasibility of the process will 
be carried out by subcontract. This quarter was primarily devoted to 
developing the gas analysis technique in addition to working out 
suitable procedures for handling the highly caking Illinois No. 6 
bituminous coal. 


BY-PRODUCTS 


27747 (N—77-28322) Alternate aircraft fuels: prospects and 
operational implications. Witcofski, R.D. (National Aeronautics and 
Space Administration, Langley Station, Va. (USA). Langley Re- 
search Center). May 1977. 44p. (NASA-TM-X—74030). NTIS PC 
A03/MF AOl1. 

The potential use of coal-derived aviation fuels was assessed. 
The studies addressed the prices and thermal efficiencies associated 
with the production of coal-derived aviation kerosene, liquid meth- 
ane and liquid hydrogen and the air terminal requirements and 
subsonic transport performance when utilizing liquid hydrogen. The 
fuel production studies indicated that liquid methane can be pro- 
duced at a lower price and with a higher thermal efficiency than 
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aviation kerosene or liquid hydrogen. Ground facilities of liquefac- 
tion, storage, distribution and refueling of liquid hydrogen fueled 
aircraft at airports appear technically feasibile. The aircraft studies 
indicate modest onboard energy savings for hydrogen compared to 
conventional fuels. Liquid hydrogen was found to be superior to 
both aviation kerosene and liquid methane from the standpoint of 
aircraft engine emissions. 


PROPERTIES 
REFER ALSO TO CITATION(S) 27735, 27738, 28937, 28946, 28949 


27748 (FE—2450-2) Kinetics and modeling of the oxidative pre- 
treatment of coal. Second period progress report, November 1976— 
June 1977. Perlmutter, D.D. (Pennsylvania Univ., Philadelphia 
(USA)). Aug 1977. Contract EX-76-C-01-2450. 34p. Dep. NTIS, PC 
A03/MF AOl1. 

A series of seven coals of different rank and from diverse 
sources are being studied to delineate their similarities and differ- 
ences with respect to moderate temperature oxidative kinetics. The 
most striking single result that has emerged to date is the finding that 
the coals tested may be classified in two categories, according to 
whether or not the rate of oxidation monotonically falls during the 
four to seven hours of a test. Most of the coals tested behaved under 
oxidation as was expected from the exploratory study completed 
before this project began; however, two of the coals demonstrated a 
constant-rate period during which virtually all the feed oxygen was 
consumed. The differing behavior seems to be related to the pore 
size of the coals. This conclusion is based on kinetic experiments 
involving particle size, temperature, particle pressure of oxygen, 
flow rate, etc. 


27749 (FE—2537-4) Characterization of coal-derived liquids and 
other fossil fuel related materials employing mass spectrometry. Quar- 
terly report, June 30—September 29, 1977. Scheppele, S.E. (Oklaho- 
ma State Univ., Stillwater (USA). Dept. of Chemistry). 25 Oct 1977. 
Contract EX-76-S-01-2537. 1lp. Dep. NTIS, PC A03/MF AOl. 

A columbia Scientific Industries Supergrator 3 was success- 
fully interfaced to the Perkin Elmer 3920 gas chromatograph. The 
AEI DS-50S data acquisition system was interfaced to the CEC 21- 
110B mass spectrometer. Determination of ion masses with sufficient 
accuracy to permit assignment of correct molecular formulas 
became impossible after a short period of use. The problem was 
diagnosed to reflect at least, in part, the use of inadequate compo- 
nents in the RC network of the scanning circuit which was fabricat- 
ed by the individuals installing the system. Consequently, we con- 
structed a new RC network using precision capacitors and resistors 
possessing the appropriate capacitance and resistance, respectively. 
A high-impedance operational amplifier was also inserted at the 
appropriate place into the magnet power supply chassis. The magnet 
pole piece (flight tube) was reshimmed and adjusted to improve B- 
focus. These changes have improved the reproducibility of the 
acquired ion time centroids by over an order of magnitude and, 
hence, the accuracy of measurement of ion masses. In an attempt to 
reduce the noise associated with the ion beam, a detailed mainte- 
nance check of the various power supply chassis associated with the 
mass spectrometer has been initiated. The transmission line and 
modems required for transmitting data between the Nova 3/12 and 
the IBM 370/158 were installed. Steps have been taken to implement 
the associated RJE 80 software. Data General performed the neces- 
sary modifications on the Nova 3/12 triple option board to imple- 
ment foreground/background. 


27750 (LA—7104-PR) Trace element characterization and re- 
moval/recovery from coal and coal wastes. Progress report, January 
1—March 31, 1977. Wewerka, E.M.; Williams, J.M.; Vanderborgh, 
N.E.; Wagner, P.; Wanek, P.L.; Olsen, J.D. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Feb 1978. Contract W-7405-ENG-36. 30p. 
Dep. NTIS, PC A03/MF AOl1. 

We have continued with the mineralogical analyses of the 
bulk refuse samples from the Illinois Basin, and expect to complete 
this activity during the next quarter. Through studies of the statisti- 
cal correlation of refuse compositional data and direct microprobe 
observations of refuse micromineralogy, we have begun to establish 
structural relationships and associations among the various elements 
and minerals in the refuse. In another phase of the program, we have 
completed a series of static/equilibrium leaching experiments de- 
signed to determine how various refuse-dump parameters affect the 
amounts and types of trace elements released from typical Illinois 
Basin refuse during natural weathering. Partial analytical results 
from this investigation are reported here. The experimental data that 
we have thus far collected have been used to produce a preliminary 
list of 13 trace elements of environmental concern in Illinois Basin 
coal refuse. Finally, additional information from the leaching experi- 
ments of an Illinois Basin coal is reported, and the application of 
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these results in minimizing trace-element releases during the weath- 
ering and leaching of stored coals is discussed. 


27751 (LA—7117-PR) Trace element characterization and re- 
moval/recovery from coal and coal wastes. Progress report, April 1— 
June 30, 1977. Wewerka, E.M.; Williams, J.M.; Vanderborgh, N.E.; 
Harmon, A.W.; Wanek, P.L.; Olsen, J.D. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Feb 1978. Contract W-7405-ENG-36. 33p. 
Dep. NTIS, PC A03/MF AO1. 

We have completed the quantitative analyses of the mineral 
compositions of refuse samples collected from coal preparation plant 
B in the Illinois Basin. These data are being used in conjunction with 
information on the trace element contents of various waste fractions 
to help establish structural relationships among the trace elements 
and major minerals in the refuse. In addition, we are continuing with 
the microprobe evaluation of the trace-element/mineral associations 
in selected refuse samples. Our studies of refuse weathering and 
leaching are also progressing quite well. Trace element data are now 
available for the static/equilibrium leachates, and information is 
accruing from the recently completed dynamic leaching experi- 
ments. The experimental effort aimed at delineating the trace ele- 
ments of greatest environmental concern in the Illinois Basin refuse 
materials is entering the final stages, and a series of exploratory 
experiments to evaluate potential removal/recovery technology for 
these elements is underway. Lastly, we are moving ahead in our 
investigation of the trace elements and organic contaminants re- 
leased from Illinois Basin coal during aqueous leaching. All in all, 
the program is progressing well with few technical difficulties. 


27752 (LA-UR—78-150) Review of organic sulfur analysis in 
coal and a new procedure. Raymond, R. Jr.; Gooley, R. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1978. Contract W-7405-ENG-36. 
14p. (CONF-780415—1). Dep. NTIS, PC A02/MF AOI. 

From Scanning electron microscopy conference; Los Ange- 
les, CA, USA (16 Apr 1978). 

Portions of document are illegible. 

A review of recent literature indicates that ASTM methods of 
sulfur analysis in coal are quite susceptible to error because of 
insufficient HNO, penetration, sample inhomogeneity or analytical 
uncertainty. Nondestructive direct determinations of pyritic, sulfatic 
and organic sulfur are possible by combining Mossbaur spectros- 
copy, image analysis and electron probe microanalysis. Results from 
these methods can be used to test the reliability of ASTM methods. 
An electron microprobe standard composed of carbon beads con- 
taining 4.1 +- 0.1 wt% sulfur has been developed for analysis of 
organic sulfur in coal. Results using this standard agree with ASTM 
results in samples where organic sulfur equals total sulfur, i.e., where 
pyrite is absent, but differ increasingly with increasing amounts of 
fine-grained pyrite. Organic sulfur analyses of vitrinite macerals 
alone yield results that closely approximate whole coal organic 
sulfur contents, and greatly reduce analytical time. 


27753 Thermochemistry of coal components. 1. Xanthone. Kim, 
K.Y.; Winans, R.E.; Hubbard, W.N.; Johnson, C.E. (Argonne Na- 
tional Lab., IL). J. Phys. Chem.; 82: No. 4, 402-405(23 Feb 1978). 

The energy of combustion of solid xanthone (C:3HsO2) was 
measured by oxygen bomb calorimetry and its standard enthalpy of 
formation was calculated to be AH°/sub f/ (c, 298.15 K) = -45.77 
+- 0.65 kcal/sub th/ mol~*. The heat of sublimation of xanthone was 
estimated, by analogues with compounds of related structure, to be 
26.8 +- 1.5 kcal/sub th/ mol~'. A system of group additivity values 
was developed to permit estimation of the heat of formation in the 
gaseous state, and ultimately the resonance stabilization, of such 
compounds. Interpretations for such calculations suggest that the 
xanthone molecule is planar and aromatic. 


27754 Structure of the tar pitch made from coal. Schaefer, H.G.; 
Wetzels, F. Glueckauf-Forschungsh.; 38: No. 3, 121-129(Jun 1977). 
(In German). 

Coal tar pitch is won as a residue in coal tar distillation. The 
present paper deals mainly with its structure, especially the contro- 
versy over whether the pitch is in a colloidal or in a glassy state. 
Through their analysis of the composition, elementary analyses, and 
physical studies, in particular breaking point and viscosity measure- 
ments, the authors arrive at the following conclusion: At higher 
temperatures, there is a colloidal system where undissolved matter 
(a-bitumen) is distributed in low-molecular resins and oils. At low 
temperatures, the multielement mixture makes transitions into the 
crystalline state impossible, so that a glassy state is reached. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 27750, 27751, 28600 


27755 (CONF-7710110—, pp 332-342) Marketability of recov- 
ered FGD products: fact, fiction, fudge, or fraud. Marten, J.C. (Me- 
chanics Research, Inc., Santa Monica, CA). 1977. 
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From 4. symposium on coal utilization; Louisville, KY, USA 
(18 Oct 1977). 

In Fourth symposium on coal utilization. 

The major FGD recovered byproducts are gypsum, sulfur, 
sulfuric acid, ammonium sulfate, and sulfur dioxide. Gaseous sulfur 
dioxide is usually converted to sulfur or sulfuric acid on site or 
transported to a conversion plant. Its prospects, therefore, exclusive- 
ly follow those for sulfur and sulfuric acid. Recovered gypsum 
exhibits easy handling and easy disposal, if necessary. Early testing 
has indicated that byproduct gypsum should be structurally accept- 
able, although not comparable to products made from present 
sources. The prospects for gypsum primarily follow those for the 
housing industry. Sulfur is also easy to store, allowing products to be 
held off the market when prices are exceptionally low. Marketing 
prospects are closely linked with those for sulfuric acid. Directly 
recovered sulfuric acid is very difficult to handle and difficult to 
store. These drawbacks could prove extremely troublesome if prod- 
ucts cannot be sold. Sulfuric acid marketing prospects basically 
follow those of phosphate fertilizers. Ammonium sulfate appears to 
have very little future market in the U.S. As a fertilizer it is 
gradually being replaced by higher quality, less costly products. For 
many users the marketing prospects for recovered products are not 
very promising. It requires utilities to staff up and enter markets 
where they have little or no experience. Most of these markets are 
tightly knit and dominated by a few companies. FGD users may be 
faced with stockpiles of unsold products, especially since these 
products have exhibited large fluctuations in demand in the past. 


27756 (PB—271699) High-temperature and high-pressure partic- 
ulate control requirements. Final report May 1976—May 1977. 
Parker, R.; Calvert, S. (Air Pollution Technology, Inc., San Diego, 
Calif. (USA)). Jul 1977. Contract EPA-68-02-2137. 123p. NTIS PC 
A06/MF AOI. 

The report reviews and evaluates high-temperature and high- 
pressure particulate cleanup requirements of existing and proposed 
energy processes. The study's aims are to define specific high- 
temperature and high-pressure particle removal problems, to indicate 
potential solutions, and to identify areas where current knowledge 
and data are inadequate. Primary emphasis is on the requirements of 
processes now being proposed as clean methods for obtaining energy 
from coal; that is, fluidized-bed coal combustion, coal gasification, 
and direct coal-fired gas turbines. Also considered are the cleanup 


requirements and experience of other high-temperature and/or high- 
pressure processes such as fluid-bed catalytic cracking units, metal- 
lurgical furnaces, geothermal power plants, high-pressure pipelines, 
and magnetohydrodynamic power generation. Current knowledge 
concerning turbine erosion, corrosion, and deposition problems is 
also presented. 


27757 (PB—272304) Ammonia absorption/ammonium bisulfate 
regeneration pilot plant for flue gas desulfurization. Final report 1966- 
Feb 77. Williamson, P.C.; Puschaver, E.J. (Tennessee Valley Au- 
thority, Muscle Shoals, Ala. (USA). Office of Agricultural and 
Chemical Development). Aug 1977. 230p. (TVA-Bull—116). NTIS 
PC All/MF AOl. 

The report gives results of a pilot-plant study of the ammonia 
absorption/ammonium bisulfate regeneration process for removing 
SO. from the stack gas of coal-fired power plants. Data were 
developed on the effects of such operating variable in the absorption 
of SO2 by ammoniacal liquor as: temperature and flyash content of 
inlet flue gas, pH of recirculating absorber liquor, and oxidation of 
sulfite to sulfate in absorber liquor. An equation was developed for 
Operating conditions that should prevent fume formation in the 
absorber; however, consistent plumeless pilot-plant operation was 
not achieved. Acidulating and stripping equipment and operating 
conditions were developed for recovering 99+ % of the SO: in the 
absorber product liquor as a gas of suitable concentration for pro- 
cessing to sulfuric acid or elemental sulfur. The proposed study of 
electrical decomposition of ammonium sulfate to recover ammonia 
and ammonium bisulfate for recycling was not undertaken because 
of indicated high energy requirements and unfavorable economics. It 
is recommended that any further work involving SO2 removal with 
ammonia be directed toward a noncyclic process with production of 
ammonium sulfate. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 27735, 27750, 27751, 27762, 
28600, 28601, 29313, 29344 


(PB—271424) Illinois lands affected by underground 
mining for coal. Final report. Nawrot, J.R.; Haynes, R.J.; Pursell, 
P.L.; D’Antuono, J.R.; Sullivan, R.L. (Illinois Inst. for Environmen- 


yo a Chicago (USA)). Mar 1977. 207p. NTIS PC A10/MF 
AOl. 
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The Cooperative Wildlife Research Laboratory of Southern 
Illinois University at Carbondale surveyed all lands affected by 
underground mining for coal as of 1 September 1976; field research 
was conducted from October 1975 to August 1976. The primary 
purpose of the survey was to delineate locations, surface ownership, 
and environmental problems associated with abandoned mine sites. 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 28602 


27759 Relationship between geologic time and plant fossils in the 
Mungyeong Coalfield. Ho, U.S.; Young, J.H.; Young, L.H. Rep. 
Geosci. Miner. Resour.; 1: 37-55(1977). (In Korean). 

Previous descriptions of fauna and flora from the Mungyeong 
Coalfield have been done by Kawasaki, Kim and Asama. In the 
Hongjeom Formation and the lower part of the Sadong Formation, 
the fauna is a marine one, consisting principally of brachiopods and 
bryozoa. The Pyeongan System above the middle of the Sadong 
Formation, and the overlying Daedong supergroup are of a nonmar- 
ine character. The only fossil evidence is that of plant remains and 
these were collected and examined. In this work more than 100 fossil 
localities which supplied about 400 sample materials were found. 
Therefore, it was able to reanalyze the known flora with new 
additional finding: i.e., Hausmannia (Protorhipis). Age determination 
of the Mungyeong Coalfield by plant fossils is Permo-Carboniferous 
of the Pyeongan group and Upper Triassic to Mid. Jurassic of the 
Daedong Supergroup respectively. 


MINING 
REFER ALSO TO CITATION(S) 27782, 28786, 28788, 28789 


27760 (N—77-28558) Borehole hydraulic coal mining system 
analysis. Floyd, E.L. (Jet Propulsion Lab., Pasadena, Calif. (USA)). 
21 Apr 1977. Contract NAS7-100. 122p. (NASA-CR—154119;JPL- 
PUBL—77-19). NTIS PC A06/MF AOI. 

The borehole hydraulic coal mining system accesses the coal 
seam through a hole drilled in the overburden. The mining device is 
lowered through the hole into the coal seam where it fragments the 
coal with high pressure water jets which — it to the surface as a 
slurry by a jet pump located in the center of the mining device. The 
coal slurry is then injected into a pipeline for transport to the 
preparation plant. The system was analyzed for performance in the 
thick, shallow coal seams of Wyoming, and the steeply pitching 
seams of western Colorado. Considered were all the aspects of the 
mining Operation for a 20-year mine life, producing 2,640,000 tons/ 
yr. Effects on the environment and the cost of restoration, as well as 
concern for health and safety, were studied. Assumptions for design 
of the mine, the analytical method, and results of the analysis are 
detailed. 


27761 (NTIS/PS—77/0952) Surface mining. Part 1. Strip 
mining (citations from the Engineering Index Data Base). Report for 
1970-Oct 77. Hundemann, A.S. (National Technical Information 
Service, Springfield, Va. (USA)). Nov 1977. 109p. NTIS PC NO1/ 
MF NOl. 

Equipment and methods used in overburden removal and 
mining are the primary topics cited from worldwide research. A few 
abstracts pertain to rock mechanics, environmental impacts, reclama- 
tion procedures and costs, and the interaction of energy, economics, 
and reclamation. (This updated bibliography contains 102 abstracts, 
11 of which are new entries to the previous edition.) 


27762 (PB—271527) Water and related problems in coal-mine 
areas of Alabama. Water-resources investigations (interim). Knight, 
A.L.; Newton, J.G. (Geological Survey, University, Ala. (USA). 
Water Resources Div.). Apr 1977. 58p. (USGS/WRI—76-130; 
USGS/WRD/WRI—77/051). NTIS PC A04/MF AO1. 

Water-resource problems or potential problems in Alabama 
resulting from surface and subsurface coal mining include erosion 
and sedimentation, flooding, diversion of drainage, decline in water 
level, land subsidence, and the degradation of water quality. The 
degradation of water quality is the most serious and widespread 
coal-mine related problem in Alabama. The chemical quality of 
water in numerous streams draining coal-mine areas has been altered 
drastically. The pH of water draining from mined areas commonly 
ranges from 2.1 to 5.0, generally has high sulfate and dissolved solids 
concentrations, is hard to very hard, and may contain objectionable 
amounts of iron. The detrimental quality of water in some streams 
may persist for decades after mining has ceased. 


27763 (PB—271876) Dust control on a longwall face with a 
shearer-mounted dust collector. Report of investigations 1977. Jayara- 
man, N.I.; Grigal, D. (Bureau of Mines, Pittsburgh, Pa. (USA). 
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Pittsburgh Mining and Safety Research Center). 1977. 16p. NTIS PC 
A02/MF AOl1. 

A field study was conducted to determine the feasibility and 
effectiveness of a secondary ventilation system retrofitted onto an 
Eickhoff EDW 340L double-drum shearer as a technique for con- 
trolling respirable dust generated during a longwall mining oper- 
ation. A dust collector system consisting of a 5000 cfm fan, water 
— and a Donaldson mini-cyclone panel was installed on the 
shearer at the tailgate end. Field results indicated that the secondary 
ventilation system reduced dust by 60+ percent along the face. 


27764 (PB—272032) A master environmental control and mine 
system design simulator for underground coal mining; test data file 
record layout. (Bureau of Mines, Washington, D.C. (USA)). 29 Mar 
1976. 52p. NTIS PC A04/MF AO1. 

This document contains the record layouts for inputs to the 
several subsystems comprising the Master Environmental Control 
and Mine System Design Simulator for Underground Coal Mining. 
These test data correspond to example applications of each of the 
subsystems of the simulator which are found on the magnetic tape, 
PB-264 763. The Master Design Simulator has a wide range of 
possible applications in the design and evaluation of underground 
coal mining systems from the standpoints of health and safety, 
productivity, and mine environment. 


27765 (PB—272244) Onsite control of sedimentation utilizing the 
modified block-cut method of surface mining. Feasibility study Dec 
74—Apr 76. Haan, C.T. (Watkins and Associates, Inc., Lexington, 
Ky. (USA); Kentucky Univ., Lexington (USA)). Jul 1977. 103p. 
NTIS PC A06/MF AO1. 

The objective of this study was to determine the feasibility of 
a demonstration project for onsite control of sedimentation using the 
modified block-cut method of surface mining. A project site on 
Lower Lick Fork in Perry and Letcher Counties in Kentucky was 
selected. Based on certain assumptions, a comparison of costs in- 
volved in the modified block-cut method of mining and in a method 
using the minimum acceptable requirements as set forth in the 
present regulations was prepared. 


27766 (PB—272459) Technical services for mine communications 
research. commercially available equipment for coal mine emergency 
warning systems. Final report Mar—Dec 76. Foulkes) J.D.; Lagace, 
R.L.; Welz, A.W. (Little (Arthur D.), Inc., Cambridge, Mass. 
(USA)). Dec 1976. Contract H0346045. 77p. (ADL-C—78452- 
TASK-A). NTIS PC A05/MF AO1. 

An investigation is made into whether commercially available 
equipment can be used to engineer effective emergency warning 
systems for underground coal mines. Discussions with members of 
the Bureau and the Mining Enforcement and Safety Administration 
established that the preferred system should operate over the existing 
Pager Phone twisted pair, and broadcast an audio alarm. Applicable 
equipments such as voice band tone signaling equipment, alarm 
sounding equipment, mine telephones and complete alarm systems 
from over thirty manufacturers are listed. Factors affecting the range 
over which an alarm could be detected in representative mine 
situations were studied. These included (a) the subjective masking 
effects of typical background noise found in mines, such as that due 
to continuous miners (b) the attenuation of sound in mines (using 
both a theoretical and experimental results) and (c) the attention- 
getting qualities of different sound for miners. Audio alarm systems 
meeting the requirements can be installed and representative systems 
are described. 


27767 (PB—272460) Multilift longwall mining methods for thick 
coal design and feasibility. Final report on Phase 1. Wilson, J.; 
Ucciardi, F.; Armstrong, W. (Consolidation Coal Co., Pittsburgh, 
Pa. (USA)). Dec 1976. Contract J0265003. 329p. NTIS PC A15/MF 
AOl. 

This report describes the performance of Phase | of a project 
to design, analyze, and demonstrate a multilift longwall mining 
method applicable to mining coal seams 12 feet or more in thickness. 
A non-simultaneous multilift operation is the most viable thick seam 
mining technique for introduction to the United States coal industry. 
In the case of the proposed site at Emery, Utah it will result in an 
increase in coal extraction from 30% with present methods to at 
least 50% and possibly more. The major technological advance 
involved in this project is mining a lower lift under a previously 
mined upper lift. To accomplish this, entries must be developed and 
maintained beneath the upper lift gob. This will necessitate the use of 
steel supports at frequent intervals throughout the lower lift entry 
system. This has not been done in the U.S. to date. An economic 
analysis of the project indicates that, while this method will result in 
a higher than average cost per ton for coal mined, the coal would be 
competitive with current operation in the area. 


27768 (PB—274072) Comparative shortwall and room-and-pillar 
mining costs. Information circular. Green, L.E.; Palowitch, E.R. 
(Bureau of Mines, Pittsburgh, Pa. (USA). Pittsburgh Mining and 
Safety Research Center). 1977. 26p. NTIS PC A03/MF AO1. 
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For shortwall mining to be profitable, the additional capital 
investment of about $1 million for shortwall roof supports must be 
offset by decreased total operating costs and/or increased coal 
production. Daily two shift production from the Bureau of Mines/ 
Beth-Elkhorn Corp. shortwall demonstration project averages 975 
tons of raw coal compared with an average production of 905 tons 
of raw coal from a room-and-pillar unit operating under similar 
conditions. The estimated direct operating costs for the shortwall 
and room-and-pillar units were $4.21 and $4.03 per ton respectively. 
The profitability of the shortwall system was found to depend not 
only on the increased depreciation cost of the powered roof supports 
and the decreased cost of supplies and materials but also on such 
factors as the fixed and variable indirect costs and the selling price of 
the coal. 


27769 Mechanized packing for longwall faces. Mine Quarry; 6 
No. 12, 12, 14-15, 17-18(Dec 1977). 

As improvement follows improvement in longwall-coalface 
operations connected with getting and conveying the coal and with 
powered roof supports, the ancillary operations such as ripping, 
packing, roadway drivage and repairs, and the supply of materials 
must be similarly improved in order to make sure that they keep 
pace and do not hinder productivity and progress. One of the most 
important of these ancillary operations is the packing of the gateside, 
and in this article F. Carr and F. Kitching, National Coal Board 
Headquarters Coalface Mining Operations Engineers, consider the 
requirements and how they could be met, discuss pack parameters, 
strengths, lengths, distances from the face, the design of powered 
supports for pack work, and indicate how the development of pack 
stress differs with anhydrite pump packing, cement pump packing, 
pneumatic stowing, cam packing, packing tables, blade packers, and 
slushers. 


27770 Underground auger mining. Nath, K. (Banaras Hindu 
Univ., Varanasi, India). Met. Miner. Rev.; 16: No. 6, 21-25(May 
1977). 

Auger mining is a form of continuous mining in that it 
completely replaces with one cycle-operation the older conventional 
cut, drill, shoot and load method of mining. There are at present coal 
recovery augers in operation working along strip-mined highwalls 
from the outside. This paper deals with underground auger mining, 
sometimes known as secondary auger mining. Underground auger 
mining fills a need for a method of recovering coal in thin seams, 
under bad roof conditions or in split seams. In many cases it might 
save money by eliminating the handling of excessive quantity of rock 
as we can have selective mining of seams with thick dirt bands or a 
variable quality of coal. In short we can say that underground 
augering can be used in following circumstances: partial extraction 
schemes; robbing existing pillars that might prove difficult by con- 
ventional methods; seams with difficult roof conditions e.g. friable 
stone falling with roof; thin seam otherwise uneconomic to totally 
extract; and selective mining in seams with thick dirt bands or a 
variable quality of coal. To be susceptible to profitable augering a 
coal seam should lie relatively flat and be free from rolls and faults. 


27771 From the annual report of the regional Mines Inspectorate 
for the Saar region and Rhineland-Palatinate 1975. Keusgen, A. 
Glueckauf; 112: No. 23, 1324-1325(Dec 1976). (In German). 

This extract from the annual report 1975 presents the output 
development in the mining industry in 1975, and describes briefly the 
most important events of the year reported. Compared with the 
previous year, substantial reductions are to be seen in some sectors of 
the mining industry, corresponding to the overall economic develop- 
ment. The coal mining industry of the Saarland continues to come 
first as far as output, creation of value, and total yield are concerned, 
the latter presenting app. 10% of the coal output of the FRG. The 
increase amounted to 1% compared with the previous year. In 
general, the output value of other minerals decreased in the Saar 
territory and in Rhineland-Palatinate. 


27772 Method for solidifying coal and/or rock. Schuhknecht, 
W.; Kunz, H.; Klinkner, H.G.; Culmann, G. (to Saarbergwerke 
A.G., Saarbruecken (Germany, F.R.)). German(FRG) Patent 
2,216,289/C/. 28 Oct 1976. 3p. (In German). 

Coal and/or rock in mining can be solidified by injecting a 
dispersion which hardens after injection. The dispersion contains 
MgO, MgCh, bentonite, water, part-saponified polyvinyl acetate and 
stabilized gas bubbles. It spreads during application and becomes 
very hard whereby the hardening time can be controlled by the 
bentonite content and the type of MgO used. The addition of partly 
saponified polyvinyl acetate and the dispersed gas bubbles give the 
otherwise brittle solidified rock a certain plasticity. The rock is thus 
more resistant to impact stressing and jerking mountain displace- 
ment. The use of gas dispersion furthermore is cost-saving regarding 
solidifier and transport due to the porosity of the material. 
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TRANSPORT AND HANDLING 


27773 (HCP/13461—01) Survey of cost of rail versus new tech- 

nology for long distance coal transportation. Final report. (Davis (J.J.) 

a McLean, Va. (USA)). 1976. 69p. Dep. NTIS, PC A04/ 
F AOl. 

Coal slurry pipelines were determined to be potentially more 
economical and environmentally acceptable; more suitable than rail 
in rugged terrain, relatively inflation resistant (capital intensive), 
large consumers of water, low in environmental pollution (electric 

wer, underground system), and with a proven technology (Black 

esa Pipeline) although not fully developed. Pneumatic pipelines 
were determined to be not technically proven for long distance, 
effective for short distance coal haulage (about 10 miles), i. e. 
potentially effective for transporting coal to central locations for 
shipment by other means. Rail transport of coal was determined to 
be most economical in areas where system exists, dependent on 
petroleum now, able to convert to electric power, susceptible to 
inflation (labor intensive), polluting (diesel exhaust, noise, dust), 
more hazardous to the general public (rail-roadway crossings), and 
able to increase efficiency through available technology (lightweight 
coal cars, more efficient locomotives, advanced design roadbed). 
Both rail and slurry pipelines will require large capital investments 
to increase capacity equal to future coal production. The relative 
merit of each system changes in relation to terrain and existing 
systems. To fully meet projected coal transportation needs, both 
systems will be needed. By 1985 coal slurry pipelines could carry 
10% of western coal. Introduction of pipeline coal transport will not 
pose a threat to the survival of the western railroads. 


27774 (PB—273479) Guidelines for trolley carrier phone sys- 
tems. Open file report (final). Spencer, R.H.; O’Brien, P.; Jeffreys, D. 
(Little (Arthur D.), Inc., Cambridge, Mass. (USA)). Mar 1977. 
Contract J0166010. 170p. (ADL—78663). NTIS PC A08/MF AO1. 

Guidelines for trolley carrier phone systems have been pre- 
pared and documented to enable operating personnel to improve and 
upgrade their carrier phone systems. These guidelines cover installa- 
tion of equipment, conversion of a rail haulage trolley wire and 
feeder system into a functional carrier frequency transmission line, 
performance checkout of the trolley carrier phone system, and the 
development of practical portable test instrumentation. This report 
summarized the program that led to the development of the guide- 
lines and recommends a program to test and improve their effective- 
ness. The guidelines were developed using data compiled from four 
activities: (1) visiting and interviewing persons knowledgeable in and 
familiar with trolley carrier phone systems; (2) examining the Code 
of Federal Regulations, Title 30, Mineral Resources, to determine 
the federal regulations that apply to carrier phones; (3) examining 
equipment in the laboratory loaned by carrier phone manufactures; 
and (4) performing in-mine measurements and tests. A full set of the 
guidelines is appended to the report. 


27775 Transportation and preparation of coke oven raw gas at 
elevated temperatures. Ehnert, W.; Gebert, F.; George, D.; Huck, G. 
(Bergbau-Forschung G.m.b.H., Essen (Germany, F.R.)). Gas- Was- 
serfach, Gas-Erdgas; 118: No. 10, 441-444(Oct 1977). (In German). 

The tests sofar performed have shown that it is possible to 
transport raw gas at temperatures above 450°C. A larger pipeline 
should be lined due to expansion and material problems. One should 
attempt to not let the temperature drop below 450°C, if necessary 
the temperature level can be raised by slight additions for air 
whereby one can avoid pitch and tar condensation as a result of 
partial oxidation of heavy hydrocarbons. Another way, in which one 
obtains the higher boiling tar fractions, drawing the gas off at 150°C 
and then subjecting it to a partial oxidation in vibrating-pipe burners, 
appears to be easier to carry out. 


27776 Experience with wetting agents during dehydration of fine- 
grained and ultrafine-grained powders in coal processing. Niessen, R. 
(Eschweiler Bergwerks-Verein A.G., Alsdorf (Germany, F.R.)). 
Erzmetall; 30: No. 7/8, 232-294(Jul 1977). (In German). 

The importance of the final water content for the products 
from coal processing is discussed from an economic point of view. 
Short description of the techniques and equipment used for dehydra- 
tion. Summarizing report is given on experiments and results with 
wetting agents in the dehydration of fine-grained coal < 12 mm in 
vibrating screen centrifugal machines and of ultrafine-grained 
powder < 0.75 mm on vacuum filters. Also discussed are effects on 
other ranges of operation, in particular washing water clarification 
and flotation. 


27777 Density separation in the processing of coal and ores. 
Mengelers, J. (Stamicarbon B.V., Geleen (Netherlands)). Erzmetall; 
30: No. 7/8, 295-300(Jul 1977). (In German). 

Developments at DSM-Stamicarbon in the field of dense- 
medium processing. At the end of the Thirties, floating/sinking 
separation of lump coal in a flat trough separator, with loess, and 
then baryte and flotation rocks, as dense medium. In World War II, 
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the cyclon was introduced as dense-medium separator. From 1951 
on, magnetite has been used as dense medium. Another development 
of great importance has been the introduction of arched screens. 


27778 Coal preparation of low grade coal. Shin, Y.S.; Kho, W.S.; 
Yang, J.I.; Jang, B.P. Rep. Geosci. Miner. Resour.; 1: 315-334(1977). 
(In Korean). 

Domestic economic development has made increased de- 
mands on energy resources recently. In this connection, using a low 
grade coal as an energy resource is being considered profoundly. 
This study was conducted with a laboratory scale beneficiation 
which constituted screening, heavy media and flotation methods for 
Dae sung coal on Dan Yang and Nam sun coal on Hwa Soon 
respectively. The result of the study indicated that these low grade 
coals of 1400 to 3400 Kcal/kg can be upgraded to more than 5200 
Kcal/kg by heavy media and flotation methods. In the best result of 
the test, the 3750 Kcal/kg crude coal on Dang Yang can be 
upgraded with a yield of 63.1% to 5050 Kcal/kg. 


COMBUSTION 


REFER ALSO TO CITATION(S) 27756, 28156, 29139, 29140, 
29141, 29143, 29146 


27779 (ANL/CEN/FE—77-3) Supportive studies in fluidized- 
bed combustion. Annual report, July 1976—June 1977. Vogel, G.J.; 
Johnson, I.; Lee, S.H. (Argonne National Lab., Ill. (USA)). 1977. 
Contract W-31-109-ENG-38. 214p. Dep. NTIS, PC A10/MF AO1. 

These studies support the development studies for atmospher- 
ic and pressurized fluidized-bed coal combustion. Laboratory and 
bench-scale studies aimed at providing needed information on com- 
bustion optimization, sorbent regeneration process development, 
solid waste disposal, synthetic SO2-sorbent studies, emissions con- 
trol, and other tasks are included. Characterization of a variety of 
limestones and dolomites from various parts of the country for 
suitability in fluidized-bed combustors is also included. Reduction in 
solid waste volumes to reduce the environmental impact of the waste 
sulfated limestone is one of the major goals of this program. These 
studies are designed to supply data essential for the application of 
fluidized-bed combustion units to public utility and industrial sys- 
tems. This report presents information on: 10-cycle combustion- 
regeneration PDU experiments using Greer limestone and Tymoch- 
tee dolomite, bed defluidization, flowsheet development, preparation 
of synthetic SO2-sorbents containing metal oxides, limestone charac- 
terization, coal combustion reactions, the enhancement of the sulfa- 
tion of limestone by NaCl, evaluation of on-line particle size analyz- 
ers, and the status of the flue-gas cleaning studies. 


27780 Experimental and analytical evaluation of the role of radi- 
ant heat in the ignition of pulverized fuel-and-air jets. Mitor, V.V.; 
Bondarev, A.M. (Tom’-Usinskaya GRES, USSR). 
Energomashinostroenie; No. 6, 18-20(1977). (In Russian). 

A theoretical and analytical evaluation of the radiant ccom- 
ponent in the development of a pulverized coal fuel spray in its 
initial sector is presented. It is shown that the efficiency of ignition 
of coal particles is closely bound with the magnitude of the radiant 
fluxes impinging on the particles, the size of the particcles, and their 
concentration in the flow. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 27738, 28601 


27781 (EPRI-AF—642) Economic studies of coal gasification: 
combined cycle systems for electric power generation. Final report. 
Chandra, K.; McElmurry, B.; Neben, E.W.; Pack, G.E. (Fluor 
Engineers and Constructors, Inc., Irvine, Calif. (USA)). Jan 1978. 
459p. Dep. NTIS, PC A20/MF A011. 

This report presents the results of economic-screening studies 
for several current and advanced coal-gasification processes coupled 
with combined-cycle power generation. The objective was to identi- 
fy whether significant economic and/or environmental incentives 
exist for using such systems compared to the current practice of 
direct coal firing and stack-gas cleanup. The processes studied 
included the Lurgi dry-ash gasifier, the British Gas Corporation 
Slagger, and three entrained-bed processes offered by Combustion 
Engineering, Foster Wheeler, and Texaco. All these processes were 
integrated with combined-cycle plants based on advanced gas tur- 
bine technology (2,400°F Combustion Outlet) estimated by Westing- 
house to be available in the 1981-1985 time period. The evaluations 
were based on complete “grass-roots” facilities sized to conform to 
present electric utility practice of building units of approximately 
1,000-MW capacity. It is concluded that several of the processes 
considered are potentially attractive and are, or can be, available for 
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commercialization during the next decade. In particular, the en- 
trained-bed processes appear to offer substantial environmental as 
well as economic advantages owing to their simplicity and lack of 
by-products. It is felt that development emphasis should be placed 
on compression, power generation, and heat-transfer equipment, 
rather than on more gasification processes. 


27782 (FE/EES—78/1) Basic estimated capital investment and 

operating costs for three coal strip mines. Berkshire, L.H.; Heming- 

way, E.L. (Department of Energy, Morgantown, W.Va. (USA). 

Men Evaluation Office). Nov 1977. 43p. Dep. NTIS, PC A03/ 
F AOl. 

This study estimates typical capital investments, operating 
costs, and selling prices for hypothetical bituminous coal strip mines 
in the Eastern and Interior provinces and an operation in the 
Northern Great Plains province. Annual production for the Eastern 
province mine is 150,000 tons; for the Interior and Northern Great 
Plains provinces mines it is 3.36 million and 5 million tons respective- 
ly. Wages and union welfare payments for the Eastern and Interior 
mines are those that went into effect December 6, 1976, as pre- 
scribed under the terms of the Bituminous Wage Agreement of 1974; 
for the Northern Great Plains province mine, the wages and union 
welfare payments are those outlined in the Western Surface Coal 
Mine Agreement of 1975. The wages and related costs are adjusted 
to reflect cost-of-living increases to the third quarter of 1977. Equip- 
ment and material costs are also adjusted to the third quarter of 1977, 
using an index furnished by equipment manufacturers. It is assumed 
that the mines have a 20-year life. Selling prices were determined for 
each mine—one based on 12-, 15-, and 20-percent returns on equity 
and the other based on the same returns with a debt-equity split of 1 : 
2. 


27783 (NP—22817) Structure of the energy markets: a report of 
TVA’'s antitrust investigation of the coal and uranium industries. 
Sanger, H.S. Jr.; Mason, W.E. (Tennessee Valley Authority, Knox- 
ville (USA)). 14 Jun 1977. 604p. Valley Authority, Knoxville, TN. 

Includes Appendices A through H. Portions of document are 
illegible. 

Purpose of this report is to describe the structure of the coal 
and uranium markets, with emphasis on those markets that affect 
TVA, and to recommend ways through litigation, legislation, or 
otherwise, to maintain or improve their competitive structure. 


27784 (PB—271670) Foreign ownership of, influence on, and 
control of domestic energy sources and supply. (Federal Energy 
Administration, Washington, D.C. (USA)). Nov 1976. 70p. (FEA/ 
M—76/511). NTIS PC A04/MF AOl1. 

The report is divided into six sections: (1) Introduction; (2) 
The petroleum and natural gas industries; (3) The coal industry; (4) 
The nuclear fuel cycle; (5) Alternate energy sources; (6) U.S. poli- 
cies regarding foreign investment. Appendix A lists parent compa- 
nies, U.S. subsidiaries, percentage of ownership or type of invest- 
ment in petroleum, natural gas, coal, uranium, and alternative fuels 
and types of activity. Appendix B contains a summary of 1974 and 
1975 U.S. energy statistics. 


27785 (PB—271985) Developing economic impact projection 
models for the Fort Union coal region. Final report. Hertsgaard, T.A.; 
Coon, R.C.; Leistritz, F.L.; Dalsted, N.L. (North Dakota State 
Univ., Fargo (USA). Dept. of Agricultural Economics). Jun 1977. 
Contract EPA-68-01-3507. 58p. NTIS PC A04/MF AO1. 

This report is the initial phase of a study to develop, adapt, 
and integrate models for evaluating the economic effects of expand- 
ed coal mining and conversion in the Northern Great Plains (Fort 
Union) Region. Work under Phase I was designed to determine the 
usefulness for describing interindustry relationships in western North 
Dakota, southeastern Montana, and northeastern Wyoming of input- 
output coefficients previously developed for North Dakota. The 17 
sector model (which includes coefficients collected in Phase I for the 
coal mining, coal fired thermal electric generating, petroleum and 
natural gas extraction, and petroleum refining sectors) provides 
personal income estimates that coincide more closely with Depart- 
ment of Commerce estimates than do those obtained with the earlier 
13 sector model. It appears that the input-output model can be used 
for estimating the potential effects of coal resource development in 
North Dakota. 


27786 (PB—272002) U.S. coal development: promises, uncertain- 
ties. Report to the congress. (General Accounting Office, Washing- 
ton, D.C. (USA). Energy and Minerals Div.). 22 Sep 1977. 453p. 
(EMD—77-43). NTIS PC A20/MF AO1. 

This report presents an analysis of the prospects for develop- 
ing America’s vast coal resources. It summarizes available knowl- 
edge on U.S. coal development, and seeks to identify the major 
policy issues that must be considered if we are to achieve the coal 
— and use goals in the Administration's National Energy 

an 
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27787 Coal industry in EC countries, 1976. Stah/ Eisen; 97: No. 
4, 178-179(Feb 1977). (In German). 

As the figures in the table show, there has been some econom- 
ic improvement as compared to last year. This can be seen from the 
slower growth of coal and coke stockpiles and from the increased 
demand for brown coal. One of the main contributing factors was 
the increased demand for steam coal, boiler coal, and brown coal for 
electric power generation, while there was less demand for coking 
coal than last year, due to the recession in the iron and steel industry. 
To counteract these sales problems, existing coal mines were closed 
and the number of workers was reduced. Greater economy of coal 
has been achieved by a productivity increase of a total of 0.1% in the 
EC. 


27788 Annual report 1975/76 of the National Coal Board. Ker- 
stan, F. Glueckauf; 112: No. 23, 1335-1338(Dec 1976). (In German). 

The 1975/76 annual report of the National Coal Board, the 
state-owned British coal company, is presented and discussed. There 
are financial tables, i.e. on sales, cost and profit, as well as tables 
showing the coal consumption on various markets. The figures from 
the year before are given for comparison. The text explains the 
figures and the courses of their deviation from last year’s figures. 
There is a detailed discussion of the development of markets and 
productivity. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 29494, 29552, 29553 


27789 (PB—271811) Survey of hearing loss in the coal mining 
industry. Research report. (National Inst. for Occupational Safety 
and Health, Cincinnati, Ohio (USA)). Jun 1976. 141p. (DHEW/ 
PUB/NIOSH—76/172; NIOSH—76/172). NTIS PC A07/MF AO}. 

The report contains results of a study of hearing loss in the 
underground coal mining industry. Hearing tests are given to 1,500 
miners by NIOSH at eleven randomly selected coal mines in Ken- 
tucky, Pennsylvania, and West Virginia. Noise surveys are per- 
formed at the same mines by personnel of the Mining Enforcement 
and Safety Administration (previously of the U.S. Bureau of Mines). 
Hearing data are presented in groups based on noise exposure and 
job category. The data are also analyzed with respect to selected 
factors including recreational use of firearms and suspected otosco- 
pic abnormalities. Statistical accuracy versus group sample size is 
discussed in an Appendix. Underground coal miners are found to 
have measureably worse hearing than the national average, but the 
degree of hearing loss is not as severe as among some other occupa- 
tional groups. In light of the Bureau of Mines noise survey data, the 
hearing test results do not lend support to the notion that coal mine 
noise is inherently less hazardous than predicted from noise surveys 
because of its intermittent nature. Coal miners are found to have a 
higher than normal incidence of otoscopically observable ear abnor- 
malities. Individual audiometric data are tabulated in an Appendix. 


REGULATIONS 
REFER ALSO TO CITATION(S) 28593, 28601 


27790 Coal - present and future uses as an energy source and as 
raw material. Gaertner, E. Glueckauf; 113: No. 1, 34-38(Jan 1977). 
(In German). 

Coal, representing the largest and most important reservoir of 
energy and raw material in the world, will regain its former impor- 
tance in the near future. This is not only due to the fact that the 
profitability of energy and raw materials exploitation of other re- 
sources is increasing, because of the increase in prices of today’s 
important energy sources (petroleum and natural gas). The demand 
for coal, particularly for its refined product coke will be so high that 
a bottleneck for coke amounting to about 100 million tons is expect- 
ed for 1985. Latest research results on the better use of coal are 
concentrated on the continuous production of formed coke, on 
higher efficiency concerning electricity generation of coal gas and 
coal oil. In the near future, brown coal will be more important than 
pit coal, because it can be exploited cheaper, mainly in subsurface 
Open-pit mining. According to latest research, brown coal will be 
used to an increasing extent for generating synthesis gas due to 
conditions which are favorable for the gasification of coal (mainly 
due to the use of heat generated by high-temperature nuclear reac- 
tors) and for the production of synthetic (natural) gas. 


27791 Annual report 1975/76 of 'Gesamtverband des Deutschen 
Steinkohlenbergbaus’. Excerpts. Gilueckauf; 112: No. 24, 1407- 
1410(Dec 1976). (In German). 

Tendencies on the world energy market and their results 
concerning energy policy for the FRG and their consequences for 
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hard coal exploitation are shown with numerous data and explained. 
Finally suggestions are made for prolongation and renewing of the 
‘Third Electric Power Generation Act’, dealing closely with the 
development of the coking coal supply. The report ends with the 
introduction of future-directed technologies for coal upgrading and a 
survey of the employment development in the years 1975/76. 


PETROLEUM 
REFER ALSO TO CITATION(S) 28526, 28553 


RESERVES 


REFER ALSO TO CITATION(S) 28610 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 29154, 29162, 29554 


27792 (CONF-760585—6) Seismic equipment systems to “see” 
ever more clearly into the earth. Savit, C.H. (Western Geophysical 
Co. of America, Houston, Tex.). 1976. 12p. Brooks and Associates, 
Inc., Tulsa, OK. 

From International petroleum exposition and congress; Tulsa, 
OK, USA (17 May 1976). 

Developments of the space age have had many impacts on 
geophysical exploration for oil and gas. Not the least of these 
impacts is that of systems engineering. It has now become increas- 
ingly clear to the geophysical exploration community that any real 
advance in the ability to “see” details of subsurface geology will 
require a coordinated systems approach to improve field techniques, 
recording techniques, data reduction, and data presentation, so that 
all can work together to produce the results that will enable us to 
find the oil and gas fields to which our present techniques are blind. 
The combined approach that is presently being researched and 
developed throughout the industry seeks at least a two-to-one im- 
provement in the resolution of the seismic reflection technique as 
well as the ability to tell one kind of subsurface rock from another by 
means of surface seismic measurements. The newest space-age hard- 
ware developments in telemetry, recording, and computing equip- 
ment will be essential to the practical implementation of the new 
systems. 


27793 (LA-UR—77-2779) Data-base management system for 
spatial display of federal offshore oil and gas lease data. Sibert, J.L.; 
Phillips, R.; Lohrenz, J. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1978. Contract W-7405-ENG-36. 12p. (CONF-780311—1). 
Dep. NTIS, PC A02/MF AO1. 

From 2. geological survey computer symposium; Reston, 
VA, USA (22 Mar 1978). 

A data-base management system has been developed meeting 
requirements for color-coded map displays and used for Federal 
offshore oil and gas lease data of the LPR-5 and LPR-10 data bases. 
Unusual features of the system exploited for this application are: (1) 
The data base is accessed using a powerful and pe learned query 
language that resembles simple English. (2) Data base searches may 
be keyed on either data items or functions of data items. For 
example, all leases that are produced at flush level can be located 
with one simple query. (3) Provision is made for graphical output, 
including production of high-quality color maps. (4) The data base 
has a network structure as proposed in the CODASYL Data Base 
Task Group report [1]. However, the user need not be aware of the 
structure to query the data base. Examples are provided of several 
different types of queries and the resulting output. 


27794 C-Core--cold ocean research in a suitable setting. Snyder, 
H.L. (Mem Univ of Newfoundl, St. John’s). Eng. J. (Montreal); 60: 
No. 4, 13-15(Jul-Aug 1977). 

The study of the effects of sea ice and icebergs on operations 
and facilities, aspects of the cold ocean environment which are not 
yet sufficiently understood, and assessing and developing operational 
techniques employing such advanced systems as imaging radar are 
discussed with emphasis on offshore oil and gas research. The Ocean 
Engineering Information Center managed by the Center for Cold 
— Resources Engineering--C-CORE and its activities are evalu- 
ated. 


DRILLING AND PRODUCTION 


REFER ALSO TO CITATION(S) 29051, 29162, 29165, 29167 
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27795 (BERC/TPR—77/10) Commercial scale demonstration, 
enhanced oi] recovery by micellar-polymer flood. Annual report, Octo- 
ber 1976—September 1977. Burdge, D. (Marathon Oil Co., Findlay, 
Ohio (USA)). Feb 1978. Contract EF-77-C-02-4208. 112p. Dep. 
NTIS, PC A06/MF AO1. 

The status of the commercial-scale micellar-polymer flood 
demonstration project in Crawford County, Illinois, is reported. 
Four tasks are reported on: fluid system design, fluid injection, fluid 
production, and performance monitoring. (LK) 


27796 (CONF-760585—4) Improved oil recovery with polyacry- 
lamide polymers: equipment considerations. Peddycoart, L.R. (Dow 
Chemical U.S.A., Houston, Tex.). 1976. 19p. Brooks and Associates, 
Inc., Tulsa, OK. 

From International petroleum exposition and congress; Tulsa, 
OK, USA (17 May 1976). 

The use of partially hydrolyzed polyacrylamides, such as the 
PUSHER chemicals manufactured by Dow Chemical, to improve 
oil recovery is discussed. A general description of the polymer 
related equiment requirements is given. A summary is given of the 
ERDA sponsored controlled waterflooding project being conducted 
at the Stanley Stringer Field, Osage County, Oklahoma. (LK) 


27797 (CONF-760585—5) Thermal recovery equipment, Kern 
River Field, California. Wittig, D.E. (Getty Oil Co., Houston, Tex. 
(USA)). 1976. 22p. Brooks and Associates, Inc., Tulsa, OK. 

From International petroleum exposition and congress; Tulsa, 
OK, USA (17 May 1976). 

The Kern River Field near Bakersfield, California, is the site 
of the world’s largest steam displacement project. The facilities that 
have evolved during the development of reservoir are described 
with particular attention given to recent improvements in equipment 
a techniques. The reservoir characteristics are briefly described. 

LK) 


27798 (FE—2515-13) Study for enhanced oil recovery via carbon 
dioxide injection, October 1—December 31, 1977. (Pullman Kellogg, 
Houston, Tex. (USA)). 13 Jan 1978. Contract EX-76-C-01-2515. 4p. 
Dep. NTIS, PC A02/MF AO1. 

Emphasis was placed on development of the regional carbon 
dioxide supply picture in the following four regions: West Texas, 
New Mexico, S. Colorado, S. Utah; Texas Gulf Coast; Louisiana and 
a Gulf Coast; and West Virginia (including adjacent states). 
No itional information was developed during December con- 
cerning cost of purchasing carbon dioxide. In the task on cost of gas 
processing, a study plan was developed for naturally occurring 
sources outlining the pressures, flowrates, and gas compositions to 
be investigated. Three pressure levels (250, 500, 1000 psig) will be 
studied. Effect of gas composition on treatment costs will be studied 
by varying the carbon dioxide content of the gas between 10 and 
90% carbon dioxide. For gas containing H2S a 2% level will be 
studied. Carbon dioxide capacities of 125, 250, and 500 MM SCFD 
will be investigated. (LK) 


27799 (OTA-E—59) Enhanced oil recovery potential in the 
United States. (Office of Technology Assessment (U.S. Congress), 
Washington, D.C.). Jan 1978. 238p. GPO $4.25. 

The potential of enhanced recovery techniques for freeing 
discovered oil in the US which is unrecoverable by conventional 
techniques is discussed along with the uncertainties of yield esti- 
mates. The discussions are presented in chapters on potential of 
enhanced oil recovery, impacts of price and taxation policies on oil 
ORD) legal aspects of oil recovery, and environmental issues. 


27800 Pumping apparatus particularly for oil wells. Chardon- 
neau, J.; Sable, C. (to Centre d’Etudes et de Realisations Industrielles 
Ay ae aaa US Patent 4,063,825. 20 Dec 1977. Filed date 6 Jun 
1975. 6p. 

A pair of pumps which are joined by a flexible connection 
passing over a rotatable device positioned for rotation in a substan- 
tially vertical plane is described. The rotatable means is driven 
alternately in clockwise and counterclockwise directions whereby 
the lifting of one pump occurs as the other pump is lowered. 


27801 Method of improving a steam drive. Gomaa, E.E.; Young, 
R.E. (to Chevron Research Co.). US Patent 4,060,129. 29 Nov 1977. 
Filed date 1 Dec 1976. 6p. 

A method is claimed of improving a steam drive wherein 
high-quality steam is initially injected into a hydrocarbon-bearing 
formation to initiate a steam drive from an injection well to a 
production well and then very low-quality steam or water is injected 
into the formation until the cumulative value of quality of all the 
injected fluid is reduced to a value between 35 and 45% to maximize 
the heat utilization of the steam in the formation and improve the 
sweep efficiency of the steam drive and then adjusting the quality of 
the steam injected into the formation to a value of between 35 and 
45% to continue the steam drive. 
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27802 Pressure-compensated dual marine riser. Blomsma, E.C. 
(to Shell Oil Co.). US Patent 4,059,148. 22 Nov 1977. Priority date 
30 Dec 1975, United Kingdom of Great Britain and Northern 
Ireland (UK). 16p. 

A dual marine riser is described for use in drilling deepwater 
oil and gas wells from a floating vessel. The marine riser incorpo- 
rates concentric inner and outer risers, the outer riser being provided 
with one or more remotely-actuatable valves adapted to bring the 
annular space between the risers into communication with surround- 
ing sea water in order to equalize pressures over the wall of the 
outer riser when the inner riser has been installed. 13 claims, 10 
figures. 


27803 Micellar dispersions with tolerance for extreme water 
hardness for use in petroleum recovery. Braden, W.B. Jr.; Flourny, 
K.H. (to Texaco Inc.). US Patent 4,059,154. 22 Nov 1977. Filed date 
24 May 1976. 12p. 

A novel, thickened, miscible flooding medium to displace 
petroleum in subterranean reservoirs is a dispersion of light hydro- 
carbons, water and a surfactant system. The water may have from 
about 1500 to 12,000 ppM polyvalent ions such as calcium and/or 
magnesium. The surfactant system comprises a water soluble salt of 
an alkyl or an alkylaryl sulfonate plus a water soluble salt of an alkyl 
or alkylaryl polyethoxy sulfate anionic surfactant plus a nonionic 
surfactant such as a polyethoxylated alkyl phenol, a polyethoxylated 
aliphatic alcohol or a fatty acid mono or dialkanolamide. 8 claims, 4 
figures. 


27804 Weight and pressure operated well testing apparatus and 
its method of operation. Nix, G.J.; Barrington, B.Q.; Farley, D.L.; 
Hortman, N.G. (to Halliburton Co.). US Patent 4,059,153. 22 Nov 
1977. Filed date 2 Dec 1976. 16p. 

A method and apparatus are presented which are particularly 
useful in testing the production capabilities of offshore oil wells. The 
apparatus includes a normally closed, weight-operated valve which 
opens a preset delay after the weight operated valve is subjected to 
sufficient weight and a normally open, weight and pressure operated 
valve which closes immediately when the test string is set down 
upon the packer. The second valve expands a sealed chamber when 
subjected to suffcient weight to close its associated valve. The 
second valve also includes a pressure responsive piston which opens 
and closes the valve, and which is responsive to the pressure in the 
sealed chamber, and to fluid pressure in the well annulus. Thus, 
when the pressure in the annulus acting on the piston, aided by the 
low pressure in the sealed chamber, is sufficient to overcome the 
weight of the test string acting on the closed second valve, the valve 
will move from its closed to its open position, thereby allowing a 
testing program to be conducted by increasing and decreasing the 
pressure in the annulus. Also included in the test string is a collaps- 
ing slip joint which allows movement in the test stririg in order that 
the pressure responsive piston may move to operate the second 
valve in response to pressure changes in the annulus. A testing string 
results in which the production of the oil well may be tested by 
lowering into the well a normally closed, weight operated valve 
adjacent to a normally open, weight and pressure operated valve; 
setting a packer to isolate the formation to be tested; adding suffi- 
cient weight on the packer to immediately close the second valve, 
and to open the first valve after a predetermined delay; and, increas- 
ing and decreasing the pressure in the fluid in the well annulus to 
responsively open and close the second operated valve to thereby 
test the formation. 


27805 Riser pipe for pivotally attached structure used to extract 
petroleum from beneath a body of water. de Saint Palais, J.; Laffont, 
P.; Mourlevat, J. (to Societe Nationale Elf Aquitaine (Production)). 
US Patent 4,058,137. 15 Nov 1977. Priority date 14 Apr 1975, 
France. 8p. 

A riser pipe consists of a plurality of sections of production 
pipe which are centered and free to slide axially in a guide shaft. The 
guide shaft is fixed to a pivoted structure and the riser pipe com- 
prises a lower section which is connected at one end to piping at the 
bottom of the water by means of a remotely controlled releasable 
connector and at the other end to the penultimate section of the pipe 
by a connector which is longitudinally slidable to the said guide 
shaft. The bending stresses on the pipe may be distributed over the 
length of a lowermost section which may be removed and replaced 
from the surface. 11 claims, 5 figures. 


27806 In-situ hydrogenation of hydrocarbons in underground for- 
mations. Hamrick, J.T.; Rose, L.C. (to World Energy Systems). US 
Patent 4,050,515. 27 Sep 1977. Filed date 27 Sep 1976. 16p. 

A process and system for in-situ hydrogenation employing a 
gas generator in a borehole for burning a hydrogen-rich mixture of 
hydrogen and oxygen are presented. The gas generator comprises a 
housing forming a chamber with a combustion zone at one end and a 
restricted outlet at the other end. Hydrogen and oxygen are supplied 
downhole to the generator to form a hydrogen-rich combustible 
mixture in the combustion zone which is burned whereby hydrogen 
and steam are injected from the restricted outlet. The flow of 
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hydrogen and oxygen to the generator is controlled to maintain the 
temperature of the exhaust gases at a level sufficient to crack the 
hydrocarbons in the formation into lighter segments for reaction 
with the excess hot hydrogen to form lighter and less viscous end 
products which are recovered from a production well. 


27807 Method of injecting fluids into underground formations. 
Canterbury, R.H. (to Dresser Industries, Inc.). US Patent 4,050,516. 
27 Sep 1977. Filed date 24 Jun 1976. 8p. 

A method of injecting fluids into underground formations 
such as oil wells, and particularly advantageous for treating low- 
pressure formations having bottomhole pressures below normal 
tubing hydrostatic pressure, utilizes the steps of lowering into the 
borehole a tubing string, locating near the formation to be treated a 
partially pressure-balanced valve adapted to support a column of 
fluid in the string of tubing, and applying pressure to the column of 
— in the tubing to inject fluid through the valve and into the 
ormation. 


27808 Optimal provision of utility services for a newly drilled oil 
field. Aliev, T.M.; Imanov, K.S.; Kaplan, S.L. (Az SSR Inst of Pet 
and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; 
No. 5, 77-82(1977). (In Russian). 

Some problems of provision of utility services for a newly 
drilled oil field are considered. They include a series of tasks to be 
successively solved and involving different items of equipment pro- 
vision: design of a data system, of a power supply system, and a 
water supply system. These tasks are solved by a general purpose 
algorithm which is a modification of the method of branches and 
limits and is known in literature as the method of generalized 
characteristics. 


PROCESSING 
REFER ALSO TO CITATION(S) 27720, 28587 


27809 (AD-A—044787) Steam reforming of methyl! fuel. Phase I. 
Final report. Cerini, D.J.; Shah, R.D.; Voecks, G.E. (Jet Propulsion 
Lab., Pasadena, Calif. (USA)). 30 Jun 1977. 142p. (JPL—5030-131). 
NTIS PC A07/MF AO1. 

An experimental study was made on the effects of gasoline 
contamination of methanol relative to steam reforming of the mix- 
ture. At the conventional steam reforming temperature of 350-400°F 
soot was produced with a 90/10 mixture of methanol and gasoline 
(by weight). A parametric study was conducted to evaluate the 
effects of higher temperature and higher steam to carbon ratio with 
four different catalysts. Soot-free operation was obtained with Gir- 
dler catalyst T-2107 at an operating temperature of 750°F at a steam 
to (total) carbon ratio of 3.8. Essentially all the gasoline is converted 
into light gaseous hydrocarbons, primarily methane. A trace of light- 
yellow oil droplets could be detected in the cooled po mt gas 
condensate. A 100 hour test showed no deterioration of the T-2107 
catalyst activity under the above conditions. 


27810 Hydroconversion of heavy hydrocarbons using copper 
chloride catalyst. Bearden, R. Jr.; Baird, W.C.; Jr. (to Exxon Re- 
search and Engineering Co.). US Patent 4,051 015. 27 Sep 1977. 
Filed date 11 Jun 1976. 6p. 

A heavy hydrocarbonaceous oil is converted to lower boiling 
products by treatment with hydrogen in the presence of a particulate 
acidic copper chloride catalyst. 


27811 Hydrodesulfurization of oil utilizing a narrow pore size 
distribution catalyst. Riley, K.L.; Pine, L.A. (to Exxon Research and 
Engineering Co.). US Patent 4,069,139. 17 Jan 1978. Filed date 29 
Dec 1975. 10p. 

A catalyst is provided which comprises a hydrogenation 
component composited with an alumina-containing support. The 
catalyst has a median pore radius ranging from about 70 to about 95 
Angstroms and a narrow specified pore size distribution in a range of 
10 Angstroms above and 10 Angstroms below the median pore 
radius. A preferred catalyst is cobalt-molybdenum on alumina. Also 
provided is a hydrodesulfurization process utilizing said catalyst. 


27812 Countercurrent hydrocarbon conversion with gravity-flow- 
ing catalyst particles. Peer, R.L.; Fisch, I.S. (to UOP Inc.). US 
Patent 4,069,136. 17 Jan 1978. Filed date 26 Oct 1976. 12p. 

A multiple-stage catalytic conversion system is described in 
which a hydrocarbon charge stock is countercurrently reacted in a 
plurality of catalytic reaction zones, in all of which the catalyst 
particles are downwardly movable via gravity-flow. The charge 
stock, in the absence of added, or recycled hydrogen, is reacted 
serially in the reaction zones in the order of increasing catalyst 
loading, the product ultimately being recovered from the effluent 
emanating from that reaction zone (1) into which fresh, or regenerat- 
ed catalyst particles are introduced and, (2) which contains the 
greatest quantity of catalyst particles. Catalyst particles are trans- 
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ferred from one reaction zone to another in the order of decreasing 
catalyst loading, ultimately being withdrawn from the system 
through the reaction zone containing the least amount of catalyst 
particles. 


27813 Catalytic hydrocarbon reforming process and catalyst. 
Beaty, W.R. Jr. (to Continental Oil Co.). US Patent 4,051,017. 27 
Sep 1977. Filed date 27 Feb 1976. 10p. 

A process and catalyst are described for converting hydrocar- 
bon oils to desirable components by contacting said oils in the 
presence of hydrogen under hydrocarbon conversion conditions 
with a catalyst comprising a catalytic amount of a catalytic metal 
supported on gamma alumina. 


27814 Hydrocarbon conversion process for removing sulfur and 
nitrogen with passage of catalyst particles in a series of spaced beds. 
McDonald, G.W.G. (to Commonwealth Oil Refining Co., Inc.). US 
Patent 4,051,020. 27 Sep 1977. Filed date 14 Jun 1976. 6p. 

A gas phase and a liquid phase pass countercurrently through 
a reaction vessel, and solid particles move from stage to stage in the 
reactor concurrently with either the liquid phase or the gas phase. In 
one embodiment of the invention the liquid phase is a hydrocarbon 
oil to be treated, for example, desulphurized, the gas phase is 
hydrogen, and the solid particles are hydrodesulphurization catalyst 
particles. 


27815 Hydrodesulfurization of hydrocarbon feed utilizing a silica 
stabilized alumina composite catalyst. Hamner, G.P. (to Exxon Re- 
search and Engineering Co.). US Patent 4,051,021. 27 Sep 1977. 
Filed date 12 May 1976. 8p. 

A hydrodesulfurization process (and catalyst) are described, 
wherein a sulfur-containing hydrocarbon feed is contacted, in the 
presence of hydrogen, with a catalyst having greater than 50 percent 
of its total pore volume of absolute diameter ranging from about 70A 
to about 160A. Preferably, the tolal pore volume of the catalyst 
contains greater than 70 percent of its total pore volume within the 
70A to 160A pore diameter range, and more preferably greater than 
90 percent of its total pore volume is within the 70A to 160A pore 
diameter range, with pore diameters below 70A and above 160A 
being minimized. The pore volume of such catalysts range between 
about 0.3 cc/g and 1.0 cc/g (B.E.T.), and preferably from about 0.4 
cc/g to about 0.8 cc/g. The surface area of such catalysts range 
between about 150 m?/g and 450 m?/g, preferably from about 200 
m?/g to about 400 m?/g. 


PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 27830 


27816 Heating-oil additive cosmetics or solution. Meurer, J.D. 
(Helling und Co., Hamburg (Germany, F.R.)). Energie; 29: No. 8, 
259(Aug 1977). (In German). 

A Swedish heating fuel oil additive, ‘Bycosin’, results in less 
SOs; formation, lower NOx and soot emission values, clean heating 
surfaces and an energy gain due to a better firing efficiency. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 27784, 28532, 28608, 28609 


27817 (EMD—76-105) Transportation charges for imported 
crude ofl: an assessment of company practices and government regula- 
tion. (General Accounting Office, Washington, D.C. (USA)). 27 Oct 
1977. . General Accounting Office, Washington, DC. 
ransportation cost is a significant element in the cost of 
imported crude oil. Along with other costs, it is used to support 
price increases for regulated petroleum products. GAO reviewed 
tanker transportation charges reported by seven large oil companies 
and found that: (1) the Federal Energy Administration's transporta- 
tion regulations were inadequate in preventing companies receiving 
payments greater than their actual costs; (2) companies reported 
about $26 million in transportation charges which GAO questioned 
or considered overcharges; and (3) the overall reliability of FEA’s 
transportation cost data is questionable because of inconsistencies 
and incompatibilities in the reporting systems and inadequate audits. 


27818 (PB—271163) Monthly petroleum product price report. 
Byers, L.; Bordeaux, C.B.; Gillespie, W.; Davis, W.; Whatley, A. 
(Federal Energy Administration, Washington, D.C. (USA)). May 
1977. 20p. (FEA/B—77/328). NTIS PC A02/MF AO1. 

As part of its role in monitoring market price trends, the 
Federal Energy Administration collects pricing data on refined 
petroleum products from refiners, large resellers, gas plant operators, 
gasoline retailers, and truckstop operators. This report provides 
national weighted average prices of petroleum products on a month- 
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ly basis at different levels of the marketing chain. In addition to 
recent price data, some historic data are included to indicate trends. 


27819 Situation of the petroleum industry in the Federal Republic 
of Germany. Burchard, H.J. (Mineraloelwirtschaftsverband e.V., 
Hamburg (Germany, F.R.)). Oel; 14: No. 9, 242-246(Sep 1976). (In 
German). 

The petroleum market in the Federal Republic is an open 
market in which there is no artificial influencing of the price-forming 
mechanism. Thus there is a keen competition due to the over- 
capacity of refineries - these are only used to 60%. The situation of 
the petroleum industry is further characterized by the lack balance 
between necessary and available product structure. The capacity of 
conversion plants is not yet sufficient to do away with this unbal- 
ance. Compared to the —— European countries, the petro- 
leum industry in the FRG has the further problem of administrative 
regulations which partly favor independent importers of products. 
As the profit situation in the petroleum industry has clearly wors- 
ened over the year since the energy crisis, great difficulties have 
arisen in at least solving part of the problems, e.g. by increased 
building of conversion plants. 


WASTE MANAGEMENT 


27820 (PB—272267) Assessment in industrial hazardous waste 
management petroleum re-refining industry. Final report Jan—Nov 76. 
Swain, J.W. (Swain (John W.), Wellesley, Mass. (USA)). Jun 1977. 
162p. NTIS PC A08/MF AO1. 

This study describes hazardous waste generation and manage- 
ment in the petroleum re-refining industry (SOC 2992) - the re- 
refining of waste oils for use as lubricants and as fuel. The industry's 
wastes contain such potentially hazardous contaminants as heavy 
metais, phenols and potentially carcinogenic aromatic hydrocarbons. 
The report surveys industry characteristics, quantity and character 
of its potentially hazardous wastes, treatment and disposal technol- 
ogy, and attendant costs. Projections for the production of re-refined 
oil and generation of wastes have been made for 1977 and 1983. 


27821 Surface properties of petroleum refinery waste oil emul- 
sions. Luthy, R.G. (Carnegie-Mellon Univ., Pittsburgh); Selleck, 
R.E.; Galloway, T.R. Environ. Sci. Technol; 11: No. 13, 1211- 
1217(Dec 1977). 

The surface properties of oil droplets in refinery wastewater 
were determined largely by water quality rather than by source of 
oil. Distilled water suspensions of crude oils and waste oils recov- 
ered from a refinery API separator behaved very much in accord 
with theory qualitatively, having H* and OH™ as potential-determin- 
ing species. However, surface properties of crude oils and separator 
float oil differed markedly when suspended in wastewater owing to 
the presence of wastewater anionic surfactants; these surfactants 
could not be displaced easily with cationic surfactants. PDADMA 
cationic polyelectrolytes possessing high molecular weight and being 
relatively highly charged were effective waste oil droplet coagu- 
lants. Charge neutralization was an important factor in achieving 
good flocculation; however, efficient polymer bridging between oil 
droplets was also dependent upon polymer charge density. 


27822 Process for clarification of oil-containing waste. Fowler, 
W.J.; Herberle, R.A.; Tonkyn, R.G.; Vorchhelmer, N. (to Betz 
Labs., Inc.). US Patent 4,059,515. 22 Nov 1977. Filed date 18 Mar 
1977. 10p. 

The present disclosure is directed to a process of separating 
oil from oil-containing wastewater which comprises treating the 
wastewater with a water-soluble cationic polymer obtained by the 
polymerization of an epihalohydrin with an alkylene polyamine 
having the formula RiR2 NRNH2 wherein R is a lower alkylene 
having from 2 to about 6 carbon atoms, and R: and Rz2 are each a 
lower alkyl of from 1 to about 6 carbon atoms. 18 claims. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 28595, 29407, 29412, 29413, 
29414, 29415, 29416, 29417, 29418, 29419, 29420, 29421, 29422, 
29423, 29424, 29425, 29426, 29427, 29428, 29429, 29430, 29431, 
29432, 29433, 29434, 29435, 29436, 29437, 29438, 29439, 29440, 
29441, 29442, 29443, 29444, 29445, 29446, 29447, 29448, 29450, 
29470, 29508, 29509, 29510, 29511, 29525 


27823 (AD-A—044750) Oil spill identification system. Final 
report Oct 74—Jun 77. (Coast Guard Research and Development 
Center, Groton, Conn. (USA)). Jun 1977. 207p. (CGR/DC—13/77). 
NTIS PC A10/MF AO1. 

A report entitled Oil Spill Identification System was issued in 
October 1974 detailing all aspects of spill identification as conducted 
by the R and DC Chemistry Branch. Six of first generation methods 
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have been revised to incorporate the latest techniques developed by 
the R and DC. These include sampling, sample handling and trans- 
mittal, gas chromatography, fluorescence and infrared spectrophoto- 
metry, and thin-layer chromatography. These methods are detailed 
as they will be used by the Coast Guard operational laboratory. In 
addition, back-up techniques of low temperature luminescence and 
high pressure liquid chromatography are included. An infrared field 
manual and an infrared field classification manual are included, along 
with a technique for simulated weathering of oils and section on 
safety precautions. 


27824 (PB—272242) Offshore oil and gas extraction: an environ- 
mental review. Final report. Frazier, N.A.; Maase, D.L.; Clark, R. 
(Battelle Columbus Labs., Ohio (USA)). Jul 1977. Contract EPA-68- 
02-1323. 71p. NTIS PC A04/MF AOI. 

Reported are the results of an environmental review of emis- 
sion sources and emissions associated with U.S. offshore oil and gas 
exploration, drilling, and production. In the information reviewed, 
greatest environmental concern was with accidental spills of oil that 
can occur during drilling and production. 


27825 (PB—272268) Atmospheric emissions from offshore oil 
and gas development and production. Braxton, C.; Stephens, R.H.; 
Stephens, M.M. (Energy Resources Co., Inc., Cambridge, Mass. 
(USA)). Jun 1977. Contract EPA-68-02-2512. 154p. NTIS PC A08/ 
MF AOl. 

This study is the first phase of a program to develop reliable 
emissions estimates for offshore oil and gas development and produc- 
tion. The objectives of this screening phase are to characterize the 
equipment used offshore, to evaluate the sources of emissions, to 
make preliminary estimates of emissions rates, and to identify current 
control technologies and control technologies which require further 
study. The two major sources accounting for over seventy percent 
of total non-methane hydrocarbon emissions are oil storage or stor- 
age tanks on board the platforms and vents which discharge inter- 
mittently during gas processing. Power generation during produc- 
tion operations is the largest source of essentially continuous emis- 
sions of oxides of nitrogen, sulfur oxides, carbon monoxide and 
particulates, but accounts for only about ten percent of total non- 
methane hydrocarbon emissions. The most likely means of achieving 
emissions reductions are the use of vapor recovery systems, develop- 
ment of combined cycle power systems suitable for offshore use, and 
maximum utilization of waste heat. 


27826 (PB—272673) Decisions for Delaware. Sea grant looks at 
oil spills. Biggs, R.B. (Delaware Univ., Newark (USA). Coll. of 
Marine Studies). Aug 1977. 35p. (DEL-SG—13-77). NTIS PC A03/ 
MF AOl1. 

This report focuses primarily on a hypothetical spill occur- 
ring at the lightering area in the lower bay, an oil spill could occur 
anywhere along the ship channel. The potential environmental con- 
sequences of an oil spill in the Delaware Bay are diverse. Policies, 
procedures, and jurisdictions for the prevention, control, and 
cleanup of oil spills are numerous and overlapping. Since spilled oil 
does not respect state boundary lines, these problems are important 
to citizens of both New Jersey and Delaware. This report is intended 
to stimulate thoughtful discussion of the issue and to provide new or 
overlooked data and perspectives. 


27827 Device for collecting light-weight substances floating on a 
liquid surface. Middelbeek, C.G. (to Ballast Nedam Groep N.V.). US 
Patent 4,059,526. 22 Nov 1977. Priority date 4 Apr 1975, Nether- 
lands. 4p. 

In an apparatus for collecting lightweight substance (e.g., oil) 
floating on a liquid, the lightweight substance is sprayed with the aid 
of a liquid jet into an accumulator tank in that the lightweight 
substance lands together with the liquid jet as a downward stream 
about a lower edge of the open bottom of the tank into said tank. In 
order to keep the liquid jet effective the disintegration of the liquid 
jet is prevented. To this end the liquid jet is guided above the layer 
of lightweight substance along a bar or similar guide means. 9 claims, 
6 figures. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 27817, 27829, 28525, 28595, 
28605, 28606, 28607, 28608 


27828 UK oil nationalization policy - origins and future. Swiss, 
M. Erdoel-Erdgas Z.; 92: No. 11, 5-14(Dec 1976). 

With the founding of the British National Oil Corporation 
(BNOC) in November, 1975, the Labour government tried to make 
the general public and not only the big multinational oil companies 
profit from the North Sea oil reserves. The BNOC will win, process, 
and market the oil in a commercial way but is subject to government 
orders. The oil activities of the NCB (National Coal Board) and 
BGC (British Gas Corporation) were transferred to the new corpo- 
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ration. It also took over the oil fields of the luckless Burma Oil Co 
and cooperates with the BP company. The other companies sharing 
in the North Sea oil fields have expressed their willingness to 
cooperate. 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 29164 


27829 (AD-A—044368) Proposed methodology for analyzing the 
Naval Petroleum Reserve Number One, Elk Hills, California, pipeline 
construction decision. Rabold, B.L. Jr. (Naval Postgraduate School, 
Monterey, Calif. (USA)). Jun 1977. 73p. NTIS PC A04/MF AOl. 

Thesis 

Public Law 94-258 requires that a transportation system capa- 
ble of moving 350,000 barrels of crude oil per day from Naval 
Petroleum Reserve Number One, Elk Hills, California, to market be 
provided by the Navy. Analysis of this law results in the identifica- 
tion of a problem statement to determine the transportation system 
which provides maximum net revenue considering the differential 
costs and revenues of the possible alternative pipeline routes. A 
methodology is proposed under which alternatives can be consid- 
ered in a common format and aggregated so as to make a rational 
choice. Costs are based on engineering studies previously conducted. 
Revenue from the sale of the crude oil is based on the production 
volume multiplied by the well price of the crude. This well price is 
determined by establishing refi inery market locations, flows, and 
prices and subtracting transportation costs back to the well. Revenue 
from operation of the Navy owned portion of the transportation 
system is based on the projected pipeline tariff and flow rate. 
Application of the methodology to alternative systems under consid- 
eration by the Navy is done in order to illustrate the methodology 
and to provide information relating to alternative choice. (Author) 


PROPERTIES 


27830 (AD-A—045908) Suspension fuels. One type of hopeful 
high energy fuel. Fa, W.C. (Foreign Technology Div., Wright- 
Patterson AFB, Ohio (USA)). 24 Jan 1977. Translated from S. D. 
McEnroe. (FTD-ID(RS)I—1848-76). 17p. NTIS PC A02/MF AO1. 

Topics discussed are: what are suspension fuels; how are 
suspension fuels made; suitable additive agents; production tech- 
niques; special characteristics of several types of suspension fuels; 
and existent problems. 


STORAGE 
REFER ALSO TO CITATION(S) 29564 


27831 (EMD—77-20) Issues needing attention in developing the 
Strategic Petroleum Reserve. Staats, E.B. (General Accounting 
Office, Washington, D.C. (USA)). 16 Feb 1977. 30p. Accounting 
Office, Washington, DC. 

Report to the Congress by the Comptroller General of the 
United States. 

GAO's monitoring of the Strategic Petroleum Reserve Pro- 
gram has raised questions which need cen analysis in three key 
areas. FEA expects to spend up to $8 billion to establish a Reserve of 
500 million barrels of crude oil—90 days of oil imports—by 1982. 
Unanswered questions regarding the relationship between the type 
of Reserve outlined by the agency and the 120-day reserve in 
industry crude oil and product stocks previously reported by the 
Government to the International Energy Agency need further analy- 
sis. FEA plans to fill the Reserve by purchasing oil on the open 
market. There are options to the agency's planned open market 
purchases. Specifically, under certain circumstances oil produced 
from Outer Continental shelf and onshore Federal leases—on which 
royalties are paid—and oil from the Naval Petroleum Reserve at Elk 
Hills could offer substantial cost savings to the Government. 


27832 (EMD—78-25) Need to minimize risks of using salt cav- 
erns for the Strategic Petroleum Reserve. Canfield, M. Jr. (General 
Accounting Office, Washington, D.C. (USA)). 9 Jan 1978. 14p. 
Accounting Office, Washington, DC. 

Two issues raised during the General Accounting Office 
(GAO) review of the Federal Energy Administration's (FEA) plans, 
actions, and progress in developing the Strategic Petroleum Reserve 
are discussed. The first issue relates to permitting brining operations 
to continue in Government-owned caverns after the caverns have 
been tested and certified by FEA as suitable for crude oil storage. 
GAO is concerned because FEA does not have a formal system for 
controlling brine production at these caverns and FEA does not plan 
to retest the caverns after production ceases. The second issue 
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pertains to pumping crude oil into certain caverns before completing 
an analysis of their long-term suitability for storage. Although FEA 
was not certain of the continued suitability of these caverns for 
storage until an analysis was completed of tests recently performed 
on an adjacent cavern, FEA decided not to wait for test results on 
the adjacent cavern and began oil fill. GAO feels that FEA had no 
assurance that the caverns in question would continue to be suitable 
for storage. This lack of assurance could have led to problems in 
recovering oil, program delays, and unnecessary costs to the Federal 
Government. (LK) 


27833 (PB—272437) Compliance analysis of small bulk plants 
(testing). Final report. Bryan, R.J.; Norton, R.L.; Bakshi, P.S.; Ste- 
venson, J. (Pacific Environmental Services, Inc., Santa Monica, 
Calif. (USA)). Oct 1976. Contract EPA-68-01-3156. 84p. NTIS PC 
A0S5/MF AO1. 

A testing program was completed, concerning vapor recov- 
ery systems at small bulk plants (less than 20,000 gallons/day). 
Testing was conducted on a vapor balance system and on a second- 
ary processor (straight refrigeration) system. The results of 41 tests 
are presented. Twenty-five of these tests were performed on the 
secondary system (7 transport deliveries, 18 bulk plant delivery 
vehicles) and sixteen were conducted on the vapor balance system (5 
transport deliveries, 11 bulk plant delivery vehicles). The test results 
indicate that both systems can function with vapor recovery efficien- 
cy greater than 90 percent, but only if account trucks are maintained 
leak-free. 


27834 (PB—272444) Evaluation of top loading vapor balance 
systems for small bulk plants. Final report. Bryan, R.J.; Yamada, 
M.M.; Norton, R.L.; Kokin, A. (Environmental Protection Agency, 
Washington, D.C. (USA). Div. of Stationary Source Enforcement). 
Jun 1977. 74p. NTIS PC A04/MF AOl1. 

Regulations promulgated by the Environmental Protection 
Agency for Stage I vapor recovery systems at small gasoline bulk 
distributing plants require final compliance be achieved no later than 
May 31, 1977. Several studies have been performed in recent months 
to determine the economic feasibility and reasonable applicability of 
available vapor recovery equipment for these small bulk plants. This 
study is intended to provide an evaluation of the vapor balance 
systems at small bulk plants which provide for top loading of small 
delivery trucks. This analysis will focus on describing available 
systems, appraising the applicability of each system to the small bulk 
plant, providing estimated equipment and installation costs, and 
determining the economic impact of these expenditures on the small 
bulk plants. 


COMBUSTION 


27835 (PB—271962) Process technology background for environ- 
mental assessment/systems analysis utilizing residual fuel oil. Annual 
report May 76—May 77. Tyndall, M.F.; Foster, R.C.; Jones, E.K.; 
Kodras, F.D. (Catalytic, Inc., Charlotte, N.C. (USA)). Aug 1977. 
Contract EPA-68-02-2155. 78p. NTIS PC A05/MF AO. 

The report gives results of environmental and economic 
assessments of processes using residual oil to generate electricity. 
Emphasis was on three commercially operating processes: flue gas 
desulfurization (FGD) of the tail gas from fuel oil burning boilers; 
removal of the sulfur in residual fuel oil by hydrodesulfurization 
(HDS); and conversion of residual fuel oil into low-Btu, sulfur-free 
gas by partial oxidation (POX). The effort started with a review and 
analysis of available literature. Information obtained from the litera- 
ture search identified many operating HDS, FGD, and POX units. 
However, available data was not adequate for a comprehensive 
environmental and economic assessment. To obtain more specific 
design and operating data, actual plants were visited. The additional 
data were sufficient to determine points of discharge and character- 
ize the emissions from each process. Capital and operating cost 
information was obtained for all units visited and will be used for 
economic comparisons. 


NATURAL GAS 


REFER ALSO TO CITATION(S) 28553 


RESERVES 


REFER ALSO TO CITATION(S) 28614 
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GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 27792, 27793, 27794, 27867, 29154 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 27802 


PRODUCTS AND BY-PRODUCTS 


27836 Liquefied natural gas. Liquefied Nat. Gas; No. 77-04, 
vp(1977). 

This quarterly bibliography includes 239 citations, arranged 
into 25 groups for different subject headings. An author index and a 
list of upcoming meetings are also included. (DLC) 


HEALTH AND SAFETY 


27837 (COO/4204—1) Scale effects in LNG hazard analysis and 
testing. Progress report, December 1, 1976—August 31, 1977. Fay, 
J.A. (Massachusetts Inst. of Tech., Cambridge (USA). Dept. of 
Mechanical Engineering). Sep 1977. Contract EE-77-S-02-4204. Sp. 
Dep. NTIS, PC A02/MF AOl1. 

Research progress consisted principally of a study of the 
effect of LNG spill size on the physical parameters used in hazard 
analysis and the completion of measurements of radiant heating rates 
from the burning of pure fuel vapor samples. The theoretical study 
examined the dependence upon spill volume of twenty one signifi- 
cant physical quantities as determined by existing models of LNG 
spill effects. This dependence was given as a power of the spill 
volume. The radiation measurements determined the dependence of 
several radiant heat pulse characteristics on fuel sample size and 
were compared with several simple models. These studies are being 
continued. 


27838 In-ground adsorption of odorants - sensing the odorant in 
rooms. Alexander, I. (Stadtwerke Muenchen (Germany, F.R.)). Gas- 
Wasserfach, Gas-Erdgas; 118: No. 10, 445-448(Oct 1977). (In 
German). 

Test in test-tubes and on a semi-technical scale have been 
carried out with various types of ground and under various test 
conditions in order to determine to what extent the odorant tetrahy- 
drothiophene is eliminated from the gas by ground adsorption. 
Depending on the test system, longer thickness, type of ground and 
flow rate, a 0-100% adsorption of THT was shown. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 27784 


27839 (CONF-771228—2) Economic considerations and operat- 
ing history of base-load LNG projects. Anderson, P.J.; Daniels, E.J. 
(Institute of Gas Technology, Chicago, Ill. (USA)). 1977. 58p. of 
Gas Technology, Chicago, IL. 

From West coast LNG symposium; Nedlands, Australia (15 
Dec 1977). 

This paper reviews the economics of base-load LNG projects 
including pricing policies, prices, and costs of components. A net- 
back analysis for a representative base-load LNG project is present- 
ed. Operational base-load projects are reviewed in detail. 


27840 Development of the fuel gas industry in the Federal Repub- 
lic of Germany in 1976. Pfletschinger, W.; Ritzmann, G.; Kegel, W. 
(Bundesministerium fuer Wirtschaft, Bonn (Germany, F.R.)). Gas- 
Wasserfach, Gas-Erdgas; 118: No. 9, 367-392(Sep 1977). (In German). 

To begin with, the contribution deals with the developments 
in the gas industry with a view to economy and power economy, as 
well as with the supply situation, market and consumer structures 
and price development, and then gives a perspective on the future of 
the gas industry. Gas output and gas consumption as well as the 
development for the various types of gas are specified and illustrated 
by a large number of tables, and the trends in public gas supply are 
mentioned. 


27841 Marketing mix in the opening of new regions for natural 
gas. Natural gas provides supply security and competition improve- 
ments for gardening firms. Gumm, H. (Niederrheinische Gas- und 
Wasserwerke G.m.b.H., Duisburg (Germany, F.R.)). Gasgemeins- 
chaft; No. 10, 75-80(Dec 1976). (In German). 

Taking the example of a country region with 250 gardening 
firms and some small towns, it is shown what ambitious marketing 
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can achieve in the opening of a gas supply network without commu- 
nal assistance. Direct information on energy costs and their compari- 
son, individual advice for the adaptation, flanking advertising in 
public media and advertising in specialist exhibitions led to a fast 
settlement including the laying of pipelines and a sufficient utilization 
through delivery contracts for the gas supply undertaking. 


ENVIRONMENTAL EFFECTS 


REFER ALSO TO CITATION(S) 27824, 27837 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 28525, 28613 


27842 (EMD—77-12) Natural gas curtailment. Staats, E.B. 
(General Accounting Office, Washington, D.C. (USA)). 1977. 12p. 
General of the U.S., Washington, DC. 

A review is made of the FEA and the FPC’s assessments of 
the economic impact of natural gas curtailments for the winter of 
1976-77. The assessment actions are adequate and an independent 
assessment is not necessary. Closer cooperation between FEA and 
FPC is needed, particularly in gas pipeline company curtailment 
hearings. A memorandum of understanding between the two agen- 
cies is recommended. (DLC) 


TRANSPORT, PIPELINES, AND HANDLING 


27843 Compression and driving equipment for natural gas trans- 
portation. Ascher, P. (Cooper-Vulkan Kompressoren G.m.b.H., 
Duesseldorf (Germany, F.R.)). Gas- Wasserfach, Gas-Erdgas; 118: 
No. 11, 490-497(Nov 1977). (In German). 

For the transport of natural gas in Western Europe with the 
interconnected net, gas turbine compressor plants with a high over- 
all efficiency are installed in compressor stations. These and gas 
turbine compressors with pipeline cylinders are described. 


27844 Control systems for compressor stations in natural gas 
networks. Gramegna, P. (Allgemeine Elektricitaets-Gesellschaft 
AEG Telefunken Societa Italiana per Azioni, Milan). Erdoel-Erdgas 
Z.; 93: No. 10, 342-344(Oct 1977). (In German). 

The present article presents a brief description of the automat- 
ic control system of the natural gas compressor station Nuovo 
Sergnano (Italy). 


27845 Natural gas in area supply. Goerling, H. Energiewirtsch. 
Tagesfragen; 27: No. 1, 18-20(Jan 1977). (In German). 

In the late fifties, the Energieversorgung Weser-Ems AG, 
Oldenburg (EWE) established a large-scale natural gas supply net- 
work in the Weser-Ems region, an area which is characterized by a 
low population and by a rural business structure. It was possible, in 
particular to make natural gas appealing for heating purposes which 
meant that the annual gas comsumption rose from 30 x 10°m* to 1.8 
x 10° m* On account of a vastly different gas consumption in 
summer and winter, gas surpluses are filled into two caverns. These 
are used to meet peak demand. 


27846 150 years of gas supply in Hanover. Koehne, H. Ener- 
giewirtsch. Tagesfragen; 27: No. 1, 24-28(Jan 1977). (In German). 

The development of the gas supply in Hanover during the 
past 150 years can be classified in three phases. During the first 
phase gas was self-produced with the help of the gas station Glock- 
see which was constructed in 1826 and renewed in 1890. The second 
stage began with stopping the self-production in 1930 and transition 
to remote gas supply and ended with the beginning of converting all 
gas equipment to natural gas in 1968. This stage also covers the 
completion of the distribution system as a low-pressure, medium 
pressure, and high-pressure network. The extent of the distribution 
system enables the city of Hanover today to offer sufficient quanti- 
ties of gas at any place of the area covered. As early as from 1961 
on, natural gas from an exploitation point 15 km north of the city 
was partially used, and from 1963 on several industrial plants and 1 
hospital were converted to natural gas, until finally in 1973 the 
conversion was finished with all its technical, organizational, and 
financial problems. Supply of Hanover with natural gas is guaran- 
teed by long-term supply contracts. In order to level differences in 
day-consumption during summer and winter an underground storage 
system in a near-by salt dome is planned, in which appr. 150 million 
m* natural gas can be stored. 


27847 LNG ship safety enhanced by research and development. 
Howard, J.L. (Kvaerner-Moss, Inc., New York); Kvamsdal, R. pp 
405-417 of Proceedings of the second ship technology and research 
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(STAR) symposium. New York; Society of Naval Architects and 
Marine Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

The building and — of LNG carriers must emphasize 
and use new elements o' tive safety. These new elements or 
features may take the form of hardware or training or design 
methods, but in all cases, if realistically applied, can lead to increased 
global safety of LNG trans; sportation. The design and building of the 
Moss-Rosenberg 125,000m° spherical aluminum tank LNG carriers 
are used as one Stecbeetion of the application of research and 
development to raise the level of active safety in LNG shipping. 


27848 LNG ship in a changing energy environment. duBarry 
Thomas, W. (J.J. Henry Co., Inc., New York). pp 419-433 of 
Proceedings of the second ship technology and research (STAR) 
symposium. New York; Society of Naval Architects and Marine 
Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

The paper describes some of the recent developments in LNG 
containment systems and presents the author's views on several 
aspects of LNG carrier design and operation, such as speed and 
power, ship size, and shipboard LNG reliquefaction, and how these 
affect the cost of delivery of the cargo. The author pleads for 
consideration of improvement of the efficiency of the ship from the 
view point of energy consumption per unit of energy delivered, and 
expresses his thoughts on the energy expended during construction 
of the ship. The LNG ship, employed in the importation of LNG to 
this country over the short to medium term, is seen as a readily 
available partial solution to our upcoming energy deficiencies. 


STORAGE 
REFER ALSO TO CITATION(S) 29155, 29564 


27849 Frankenthal underground gas storage unit. Brachetti, H 
(Saar-Ferngas A.G., Saarbruecken (Germany, F.R.)). Gas- Wasser- 
fach, yo ad 118: No. 11, 472-476(Nov 1977). (In German). 

SFG (Saar-Ferngas) builds an aquifer storage unit with an 
overall capacity of 300 million m* natural gas in the area of Fran- 
kenthal. The first stage of construction, covering 100 million m4, is at 
present underway. This article describes the storage work including 
the plant above ground after planning has been completed 


27850 Investigations into the LNG storage in salt caverns. Had- 
denhorst, H.G.; Lorenzen, H. (Kavernen Bau- und Betriebsgesells- 
chaft m.b.H., Hannover (Germany, F.R.)); Schwier, K. (Ruhrgas 
A.G., Essen (Germany, F.R.)). Gas- Wasserfach, Gas-Erdgas; 118: 
No. 11, 477-483(Nov 1977). (In German). 

From 5. international congress and exhibition on liquefied 
natural gas; Duesseldorf, Germany, F.R. (29 Aug - 1 Sep 1977). 

Results from recent theoretical investigations and an in-situ 
experiment with liquid nitrogen are reported. In this experiment, the 
salt cavity was subject to conditions which will not occur in oper- 
ation. It was shock-cooled with a liquid colder than liquefied natural 
gas. The resulting crack formation need not be dangerous if cracks 
do not propagate and if the strength of the rock is not impaired. The 
results so far warrent a continuation of studies. 


27851 Gas reserves and their storage. Knoll, H. (EWAG Ener- 
gie- und Wasserversorgung A.G., Nuernberg (Germany, F.R.)). Gas- 
Wasserfach, Gas-Erdgas; 118: No. 11, 469-472(Nov 1977). (In 
German). 

Due to its good pollution characteristics, natural gas is in- 
creasingly used as a heating fuel in households and by other consum- 
ers. Therefore, consumption varies greatly between winter and 
summer, and measures need to be taken to even out these seasonal 
variations. In the long run, summer-winter levelling-out by power 
plants is not possible. This means that more large natural-gas storage 
facilities for seasonal levelling-out and for power storage on cold 
winter days will be required in the future. 


27852 U.S. offshore LNG terminals: if and when. Marcus, H.S.; 
Larson, J.H. (Massachusetts Inst. of Tech., Cambridge). pp 435-452 
of Proceedings of the second ship technology and research (STAR) 
symposium. New York; Society of Naval Architects and Marine 
Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

This paper discusses the many factors that will influence the 
possible use of offshore liquefied natural gas (LNG) terminals in the 
United States. These innovative facilities may be established to 
realize either economic or non-economic benefits. As in the case of 
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crude oil terminals, large volumes of imports may result in the use of 
larger LNG carriers that are infeasible for draft-limited onshore 
terminals. Thus, the economic benefits of larger sizes of LNG vessels 
may bring about the establishment of offshore terminals. On the 
other hand, the myriad safety, environmental, and regulatory factors 
that affect the design of LNG terminal site selection may also 
encourage the construction of offshore LNG ports. The conceptual 
design of a computer model that will permit the economic evaluation 
of alternative LNG logistical systems, including a variety of offshore 
and onshore terminal designs, is described. The implementation of 
such a model would show the scenarios under which offshore LNG 
ports would produce economic savings, as well as the economic 
trade-off to be made when offshore LNG terminals are chosen for 
safety or environmental reasons. Hypotheses are put forth concern- 
ing the future use of U.S. LNG terminals. 


OIL SHALES AND TAR SANDS 


OIL PRODUCTION, RECOVERY, AND REFINING 


27853 (HCP/T9014—1) Economic potential of domestic tar 
sands. Kuuskraa, V.A.; Chalton, S.; Doscher, T.M. (Lewin and 
Associates, Inc., Washington, D.C. (USA); University of Southern 
California, Los Angeles (USA)). Jan 1978. Contract EF-77-C-01- 
2705. 140p. Dep. NTIS, PC A07/MF AO1. 

Analysis of the domestic tar sand resources and the technol- 
Ogies currently available for recovering them indicates that: (1) 
Much of the resource is lean and scattered, having too little overbur- 
den for an in situ thermal process and too much overburden for 
surface mining. (2) From available core data only a small portion 
(100 to 200 million barrels) would be recoverable under current 
surface mining technology; this currently identified amount is suffi- 
cient only for small scale separation/upgrading facilities of about 
10,000 barrels per day. (3) Assuming that the in situ thermal recov- 
ery technologies can be made to perform as well as stipulated in the 
analysis, and the economics remain favorable (requiring considerable 
advances over the current state of thermal recovery technologies), 
the target may be on the order of 2 billion barrels of recoverable oil. 
(4) Substantial portions of the deposits are only sketchily defined, 
particularly the geologic and reservoir data essential for appraising 
technical performance. Should the geology prove to be less favora- 
ble, the target could fall below 1 billion barrels, conversely if found 
more favorable, the target could reach 3 billion barrels or more. (5) 
Given the considerable resource and technological uncertainties and 
the time limits of the analysis, the study was not able to assign 
expectations of success to the effort, to yet classify the target as a 
potential reserve or to establish any estimates of near-term produc- 
tion rates. (6) The highest priority task for the domestic tar sands 
research/development program would be to secure resource defini- 
tion information, particularly on the reservoir parameters that affect 
the success of in situ recovery operations. (7) Should the data 
indicate sufficient vertically continuous sections of oil saturated pay, 
it would be prudent to examine the economic/technical feasibility of 
modified in situ recovery. 


IN SITU METHODS, TRUE AND MODIFIED 


27854 Thermal recovery method. Allen, J.C.; Shum, Y.M. (to 
ae Inc.). US Patent 4,059,152. 22 Nov 1977. Filed date 30 Jul 
. 6p. 

A method for recovering low gravity viscous crude oil or 
bitumen from a subterranean formation comprises first injecting 
superheated steam, next initiating an in-situ combustion by injecting 
air, followed by an in-situ combustion wherein both superheated 
steam and air are injected, then simultaneously performing an in-situ 
combustion by injecting air while also injecting water and finally 
injecting water. 4 claims, 4 figures. 


SURFACE METHODS 


27855 Hydroretorting process for eastern shale. Tarman, P.B.; 
Feldkirchner, H.L.; Weil, S.A.; Janka, J. New York; American Inst. 
of Mining, Metallurgical, and Petroleum Engineers, Inc. (1977). 8p. 
(CONF-7710103—1). 

From Society of Petroleum Engineers meeting; Pittsburgh, 
PA, USA (27 Oct 1977). 

A new hydroretorting process can achieve oil and gas yields 
nearly as high as those obtained from western shales. Conventional 
retorting can extract only about 35% of the organic carbon content 
of these shales, whereas 85% to 90% can be extracted by the 
hydroretorting process. This new hydroretorting process is based on 
experimental results obtained in laboratory and bench-scale tests. 
The effects of operating variables on the rate and extent of organic 
matter conversion were determined in a laboratory thermobalance. 
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These tests showed that using hydrogen partial pressures up to 500 
psig at low shale-heating rates made possible organic carbon recov- 
eries up to 2.5 times those achievable by conventional retorting. 
Bench-scale tests were conducted at shale feed rates of about 100 Ilb/ 
h. The results agreed well with those obtained in the thermobalance. 
In addition, the bench-scale tests showed that either syncrude or 
SNG could be produced by proper selection of operating conditions. 


27856 (CONF-721106—10) Retorting random-sized lean oil 
shale in a batch-type retort: an engineering analysis. Dockter, L.; 
Harak, A.E.; Sohns, H.W. (Bureau of Mines, Laramie, Wyo. (USA). 
Laramie Energy Research Center). 1972. 32p. Dep. NTIS, PC A03/ 
MF AOl. 

From 65. annual meeting of the American Institute of Chemi- 
cal Engineers; New York, NY, USA (26 Nov 1972). 

Results obtained from 11 tests in a nominal 10-ton batch-type 
retort on random-sized oil shale demonstrated that retorting of oil 
shales assaying 12 to 16 gallons per ton is possible. Oil recoveries of 
up to 56 volume percent of Fischer assay were obtained. The effects 
of the oxygen content and the superficial velocity of the retorting 
gas were statistically correlated to the oil recovery. Maximum oil 
recoveries were obtained when the oxygen flux was between 0.6 and 
0.8 scfm oxygen per square foot. 


ENVIROMENTAL ASPECTS 


27857 (PB—272283) A preliminary assessment of the environ- 
mental impacts from oil shale developments. Report for Jul 75—Jul 
76. Crawford, K.W.; Prien, C.H.; Baboolal, L.B.; Shih, C.C.; Lee, 
A.A. (TRW Environmental Engineering Div., Redondo Beach, 
Calif. (USA)). Jul 1977. Contract EPA-68-02-1881. 189p. NTIS PC 
A09/MF AOl1. 

The report is a summary of major oil shale extraction and 
retorting development activities. The potential impacts on the physi- 
cal environment which could result from commercial oil shale 
development are discussed relative to sources, properties, and quan- 
tities of wastes. The report describes existing air, water, and land 
resources in northwestern Colorado and northeastern Utah. The 
identification of potential impacts of oil shale development on these 
resources, pollution control technologies and management plans are 
reviewed. Potential hazards associated with refining and end use of 
shale oil products are evaluated. The major environmental monitor- 
ing and impact studies are identified, and the scope of oil shale 
development projects is assessed. 


NUCLEAR FUELS 


RESERVES 
REFER ALSO TO CITATION(S) 28523, 28561 


27858 United States uranium position. Boyd, J.; Silver, L.T. 
(Mater Assoc, Inc, Washington, DC). Am. Soc. Mech. Eng., [Pap.}; 
No. 77-JPGC-NE-25, vp(1977). 

The availability of uranium ore deposits and the methods of 
exploration and application are reviewed. For the immediate future 
the magnitude of uranium reserves is far more important than the 
ultimate size of the resources which may eventually be found. The 
data indicate that U.S. uranium reserves do not exceed 640,000 tons 
of UsOs. Some 13,000 tons of UsOs were produced in 1976. 


EXPLORATION 
REFER ALSO TO CITATION(S) 28988 


27859 (DP—1454) Radiometric study of rocks in three selected 
drainage basins in the Spruce Pine area, North Carolina. Galipeau, 
J.M.; Ragland, P.C. (Du Pont de Nemours (E.I.) and Co., Aiken, 
S.C. (USA). Savannah River Lab.). Dec 1977. Contract EY-76-C-09- 
0001. 80p. (GJBX—30(78)). Dep. NTIS, PC AO5/MF AO. 

Three drainage basins located near Spruce Pine, North Caro- 
lina, were chosen as sites for pilot studies to evaluate the areal extent 
of uranium dispersion halos in stream waters and sediments. This 
work was conducted as part of the National Uranium Resource 
Evaluation program. These basins (Big Crabtree, Brush, and North 
Harper Creeks) are underlain by Precambrian and lower Paleozoic 
metamorphic and igneous rocks of the Blue Ridge province. The 
area is characterized by mature topography and dendritic drainage. 
Uranium mineralization, in close proximity to small streams, occurs 
in all three areas. This report summarizes results of field and labora- 
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tory studies that are prerequisite to the hydrogeochemical investiga- 
tion. They include a field survey of total gamma radioactivity; 
analyses for uranium, thorium, and potassium in selected rock sam- 
ples; autoradiography; and standard petrographic and mineralogic 
studies. Total radioactivity correlated with lithology more than with 
soil group, soil parentage, or topography. Field radioactivity data 
were grouped into three normal populations based on lithology. 
Threshold values for anomalies were then calculated, and the 
anomalies coincided with areas of known uranium mineralization. 
Only one major anomaly was found in each basin. Laboratory 
uranium, thorium, and potassium measurements indicate that the U/ 
“°K ratio is the most useful parameter of those measured in distin- 
guishing between “normal” and “uranium mineralized” samples. 
Laboratory data agree with field gamma radioactivity measure- 
ments. Autoradiographic studies suggest that uranium is not general- 
ly available for leaching and transport in the hydrologic environ- 
ment, but may be present in the detrital fraction of stream sediments. 
31 figs., 10 tables. 


27860 (DPST—77-138-4) Savannah River Laboratory quarterly 
report, October—December 1977. Hydrogeochemical and Stream 
Sediment Reconnaissance: eastern United States. National Uranium 
Resource Evaluation Program. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). 1977. Contract EY-76-C- 
09-0001. 75p. (GJBX—31(78)). Dep. NTIS, PC A04/MF AO1. 

Reconnaissance sampling scheduled for 1977 is about 95 
percent complete. Approximately 7500 ground water samples, 6000 
samples of stream water, and 6000 samples of sediment from 100,000 
square kilometers were collected this quarter. Remaining sampling 
(Charlottesville and Cumberland quadrangles) has been deferred 
until spring. Feasibility studies for rapid, low-cost determination of 
helium and neon concentrations in Coastal Plain ground waters were 
completed. Typical results for Sampson County, North Carolina, are 
presented. Orientation sampling was completed in two areas of 
Arkansas and one area each in Missouri and Maine. Orientation 
studies were planned for sampling the Gulf Coastal Plain. Sample 
preparation is proceeding on schedule. A contract for preparation of 
50,000 resin samples was issued. Approximately 3000 samples were 
activated, and data reduction of all activated samples (22,000) was 
completed. The Pilot-Scale Reactor Activation Facility (PSRAF) 
was shut down to allow construction of the full-scale Reactor 
Activation Facility (RAF). Installation of the RAF was completed 
on schedule and within the budget. Checkout and calibration of the 
RAF system was begun. The spectral reduction program RAGS was 
redesigned, coded, and debugged for operation on the SEL 32/55 
computer. The data reduction program RICHES was also rede- 
signed and coded for operation with the SEL 32/55. Debugging is in 
progress. Stream Sediment Standards SRL 2.2, SRL 3.1, and SRL 
4.1 were prepared, and characterizations were begun. A computer 
program was completed to output SRL-NURE data on magnetic 
tape. Routines were written for semiautomated generation of tables, 
figures, and quality assurance data from ground water raw data. 
Improved methods for reproducing computer-generated maps were 
successfully tested. 


27861 (GJBX—10(78)) Survey of lands held for uranium explo- 
ration, development, and production in fourteen western states in the 
six month period ending June 30, 1977. (Bendix Field Engineering 
Corp., Grand Junction, Colo. (USA)). Jan 1978. Contract EY-76-C- 
13-1664. 25p. Dep. NTIS, PC A02/MF AOI. 

The statistics were gathered from public records and reports, 
commercial reporting services, and annual reports of land compa- 
nies. The data are distributed according to ownership, state, land 
category, land held by uranium industry, and land control by county 
and state. (DLC) 


27862 (LA—6993-PR) Hydrogeochemical and stream sediment 
reconnaissance of the National Uranium Resource Evaluation pro- 
gram: the Rocky Mountain states of New Mexico, Colorado, Wyo- 
ming, and Montana, and the state of Alaska. Progress report, July— 
September 1977. Nunes, H.P.; Weaver, T.A. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Feb 1978. Contract W-7405-ENG-36. 18p. 
(GJBX—27(78)). Dep. NTIS, PC A02/MF AO1. 

A total of seven new commercial reconnaissance sampling 
contracts were let in New Mexico, Colorado, Wyoming, and Mon- 
tana. These and six other active commercial contracts were complet- 
ed this quarter. The Bendix Field Engineering Corporation sampled 
all of three NTMS map sheets and half of two others for the Los 
Alamos Scientific Laboratory (LASL). To date, the LASL has 
sampled 47 percent of its assigned area. Six new university contracts 
were let to state universities to collect reconnaissance and pilot study 
samples during FY-78. A tota! of 5217 water samples were analyzed 
for uranium by fluorometry, and 578 water and 1650 sediment 


samples were analyzed for uranium by delayed-neutron counting. 
Progress was made in the modification of existing analytical facilities 
to implement multielement analysis operations in FY-78 and in 
development of x-ray fluorescence, spectrochemical, and neutron 
activation techniques for multielement analysis. Water samples will 
be analyzed for 13 elements, and sediment samples will be analyzed 
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for 43 elements. The lower detection limits for these elements have 
been determined. Three publications, including one reconnaissance 
report, were open filed through the Department of Energy Grand 
Junction Office. 


27863 (LA—7168-PR) Geostatistics project of the National Ura- 
nium Resource Evaluation program. Bement, T.R.; McKay, M.D.; 
Wecksung, G.W. (Los Alamos Scientific Lab., N.Mex. (USA)). Feb 
1978. Contract W-7405-ENG-36. 6p. (GJBX—44(78)). Dep. NTIS, 
PC A02/MF AO1. 

Additional work has been done to display radiometric data 
from the Lubbock quadrangle in pseudocolor maps. A digitized 
topographic map of the quadrangle was obtained from the U.S. 
Geological Survey and this is being incorporated into the study of 
the radiometric data. Single-record data from the Lake Mead cali- 
bration range and from the Slayton test line have been obtained from 
GeoMETRICS: Inc. and analysis of this data has begun. Principal 
component analyses have been used to investigate the relationship of 
geological formation to the location of points in a (TI, Bi, K) 
coordinate system. LASL personnel attended a workshop in Grand 
Junction, Colorado, where some of the problems of calibrating aerial 
gamma-ray spectrometers were addressed. 


27864 (PB—271878) Anomalous uranium concentrations in arte- 
sian springs and stream sediments in the Mount Prindle area, Alaska. 
Open file report. Barker, J.C.; Clautice, K.H. (Bureau of Mines, 
Anchorage, Alaska (USA). Alaska Field Operation Center). 1977. 
24p. (BM-OFR— 130-77). NTIS PC A02/MF A011. 

A half-mile long series of radioactive artesian springs were 
found by Bureau of Mines personnel during a mineral resource study 
of the proposed Beaver Creek National Wild River in the Tanana 
Uplands. The springs are near the headwaters of Little Champion 
Creek along the contact of the Mount Prindle granite pluton and the 
Birch Creek schist. Geochemical analyses of stream sediments in this 
drainage and that of Champion Creek show anomalously high 
amounts of uranium. Up to 400 parts per million (ppm) were 
detected in stream sediments and analyses of spring sediments ranged 
from 47 to 570 ppm. No visible uranium minerals were identified but 
the sample results indicate that the area has a potential for uranium 
enrichment. 


27865 (UCID—16911-77-3) Hydrogeochemical and Stream-Sedi- 
ment Reconnaissance (HSSR) survey of the National Uranium Re- 
source Evaluation (NURE) program, Western United States. Quarter- 
ly progress report, July—September 1977. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 20 Jan 1977. Contract W- 
7405-ENG-48. 16p. Dep. NTIS, PC A02/MF AO1. 

In this quarter, reconnaissance sampling projects in Washing- 
ton, Idaho, and Nevada covering 130,000 km* were initiated, and 
Bendix Field Engineering Corporation personnel collected sediment 
and surface water samples from major portions of three project areas 
covering 115,000 km? in these three states and Arizona. Orientation 
studies were initiated in east-central Idaho (Idaho Basins) and the 
third and final phase of the Arizona orientation study in the Sierra 
Ancha region was completed. Groundwater sampling in the Great 
Basin by the Desert Research Institute (DRI) continued on schedule, 
and new groundwater sampling contracts were placed with Wash- 
ington State University and the University of Arizona. Full-scale 
operation of the sample analysis systems has been delayed until next 
quarter by a number of unexpected hardware reliability problems. 
Computer codes and equipment are now available for preparing the 
hard copy data tables, microfiche, statistical summary plots, and map 
overlays required for reporting. 


27866 (UCID—17648) Raw data report: Cave Valley orientation 
study, Lund 1° x 2° NTMS area, Nevada. Puchlik, K.P.; Holder, B.E.; 
Smith, C.F. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Nov 1977. Contract W-7405-ENG-48. 85p. (GJBX— 
19(78)). NTIS, PC E03/MF*A01. 

This report presents the results of the Cave Valley, Nevada, 
orientation study in the Lund 1° x 2° quadrangle of the National 
Topographic Map Series (NTMS). Wet, dry, and playa sediment 
samples were collected throughout the 360 km? semi-arid, closed 
basin. Water samples were collected at the few available streams and 
springs. In addition to neutron activation analysis for uranium and 15 
to 20 trace elements on all samples, field and laboratory measure- 
ments were made on water samples. Analytical data and field 
measurements are presented in tabular hardcopy and fiche format. 
Four full-size overlays for use with the Lund NTMS 1:250,000 
quadrangle are included. Water site locations, water sample uranium 
concentration, sediment site locations, and sediment sample total 
uranium concentration are shown on the separate overlays. A gener- 
al description of the area and the rock type distribution is presented. 


27867 Geochemical and geophysical exploration. Gray, P.R. (to 
Phillips Petroleum Co.). US Patent 4,066,891. 3 Jan 1978. Filed date 
6 Aug 1976. 6p. 

Valuable information on the presence or absence of uranium- 
enriched ores, geothermal reservoirs, or natural gas sources is ob- 
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tained by analyzing earth samples for their relative *?°Po content. 7 
claims. 


27868 Report of geophysical survey for uranium deposits over 
Chubu Tunnel area, Samgoe Coal Mine area, and Soryong Coal Mine 
area. Koo, J.H.; Lee, T.S.; Chung, H.O. Rep. Geosci. Miner. Resour.; 
1: 127-167(1977). (In Korean). 

Geophysical prospecting for uranium mineral was carried out 
over the three areas in Taejon Sheet, Chubu Tunnel, Samgoe Coal 
Mine and Soryong Coal Mine areas in 1974 and 1975. Geology of 
the areas consists of graphitic black slate and black shale. Radioac- 
tive and self-potential surveys were applied to those. It is estimated 
that the anomalous zone, confirmed by the y-ray log in those holes, 
indicates that seven of the holes penetrated uranium deposits. Aver- 
age grade of 0. 0385 percent of UsOs is estimated by converting 
logging data into grade. Total reserves of uranium in these areas is 
approximately calculated as 2,560,000 M/T at this stage. 


FEED PROCESSING 


27869 Study on alkali extraction of uranium and vanadium from 
Okchon system graphite ore. Jang, W.P.; Lee, H.W.; Lee, H.S. Rep. 
Geosci. Miner. Resour.; 1: 300-306(1977). (In Korean). 

The preliminary tests of acid extraction of uranium had 
established leaching conditions and other necessary data for the 
operation of a one ton per day test mill for Okchon system uranium 
ore. Through the pilot test it was concluded that acid leaching of 
uranium was an uneconomical method without extraction byprod- 
ucts. There were no expected byproducts of acid leaching; for 
example, only 10 to 20% of the vanadium in the leachant was 
recovered and the other metals were impossible to recover because 
of their very low concentration. Alkali leaching of uranium and 
vanadium simultaneously was attempted but the maximum recovery 
of uranium is 70% and the vanadium recovery is 40%. 


ENRICHMENT 
REFER ALSO TO CITATION(S) 29173 


27870 (ORNL/TM—6156) Materials technology for accelerator 
production of fissile isotopes. Horak, J.A. (Oak Ridge National Lab., 
Tenn. (USA)). Feb 1978. Contract W-7405-ENG-26. 26p. Dep. 
NTIS, PC A03/MF AOI. 

The materials used for the accelerator production of fissile 
isotopes must enable the facility to achieve maximum fuel produc- 
tion at a minimum cost. Neutron production in the target would be 
maximized by use of thorium cooled with Pb—56 percent Bi or with 
sodium. The thorium should be ion-plated with approximately | mil 
of nickel or stainless steel for retention of fission products. The 
target container will have to be replaced at frequent intervals 
because of the copious quantities of neutronically produced helium 
and hydrogen in the container. Replacement would coincide with 
shutdown of the facility for the removal of the fissile material 
produced. If sodium is used to cool both the target and fertile 
blanket, a simple basket-type target container could be used. This 
would greatly reduce radiation effects in the target container. Type 
316 stainless steel or V—20 wt percent Ti should perform satisfacto- 
rily as a target container. The fertile blanket should be **Th or 7*U 
that is coated with approximately 1 mil of nickel or stainless steel 
and cooled with sodium. The blanket container could be an austeni- 
tic stainless steel such as type 304 or 316; some ferritic alloys may 
also provide a satisfactory blanket container. 31 references. 


GASEOUS DIFFUSION 


27871 Method and apparatus for rapid adjustment of process gas 
inventory in gaseous diffusion cascades. Dyer, R.H.; Fowler, A.H.; 
Vanstrum, P.R. (to Energy Research and Development Administra- 
tion). US Patent 4,040,801. 9 Aug 1977. Filed date 14 Jun 1976. 14p. 

PAT-APPL-696, 149. 

The invention relates to an improved method and system for 
making relatively large and rapid adjustments in the process gas 
inventory of an electrically powered gaseous diffusion cascade in 
order to accommodate scheduled changes in the electrical power 
available for cascade operation. In the preferred form of the inven- 
tion, the cascade is readied for a decrease in electrical input by 
simultaneously withdrawing substreams of the cascade B stream into 
respective process-gas-freezing and storage zones while decreasing 
the datum-pressure inputs to the positioning systems for the cascade 
control valves in proportion to the weight of process gas so re- 
moved. Consequently, the control valve positions are substantially 
unchanged by the reduction in invention, and there is minimal 
disturbance of the cascade isotopic gradient. The cascade is readied 
for restoration of the power cut by simultaneously evaporating the 
solids in the freezing zones to regenerate the process gas substreams 
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and introducing them to the cascade A stream while increasing the 
aforementioned datum pressure inputs in — to the weight of 
process gas so returned. In the preferred form of the system for 
accomplishing these operations, heat exchangers are provided for 
freezing, storing, and evaporating the various substreams. Prefer- 
ably, the heat exchangers are connected to use existing cascade 
auxiliary systems as a heat sink. A common control is employed to 
adjust and coordinate the necessary process gas transfers and datum 
pressure adjustments. 


FUELS PRODUCTION AND PROPERTIES 


27872 (ORNL/TM—6169) Development of a pneumatic transfer 
system for HTGR recycle fuel particles. Mack, J.E.; Johnson, D.R. 
(Oak Ridge National Lab., Tenn. (USA)). Feb 1978. Contract W- 
7405-ENG-26. 43p. Dep. NTIS, PC A03/MF AOI. 

n support of the High-Temperature Gas-Cooled Reactor 
(HTGR) Fuel Refabrication Development Program, an experimental 
pneumatic transfer system was constructed to determine the feasibil- 
ity of pneumatically conveying pyrocarbon-coated fuel particles of 
Triso and Biso designs. Tests were conducted with these particles in 
each of their nonpyrophoric forms to determine pressure drops, 
particle velocities, and gas flow requirements during pneumatic 
transfer as well as to evaluate particle wear and breakage. Results 
indicated that the material can be pneumatically conveyed at low 
pressures without excessive damage to the particles or their coatings. 


27873 Method of making a graphite fuel element having carbona- 
ceous fuel bodies. Miertschin, G.N.; Leary, D.F. (to General Atomic 
Co.). US Patent 4,056,584. 1 Nov 1977. Filed date 30 Sep 1974. 8p. 

Particulate nuclear fuel material, particulate carbon and pitch 
are combined with an additive which is effective to reduce the coke 
yield upon carbonization to mold a green fuel body. The additive 
may be polystyrene, a styrene-butadiene copolymer, an aromatic 
hydrocarbon having a molecular weight between about 75 and 300 
or a saturated hydrocarbon polymer. The green fuel body is inserted 
in a complementary cavity within a porous nuclear fuel element 
body and heated in situ to decompose the pitch and additive, leaving 
a relatively close-fitting fuel body in the cavity. 


SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 27913, 27930, 27938, 28312, 
29021, 29022, 29023, 29024, 29025, 29027, 29028, 29029, 29030, 
29031, 29032, 29033, 29034, 29040, 29048 


27874 (ANL—77-36) Chemical Engineering Division Fuel Cycle 
Programs: October—December 1976. Steindler, M.J.; Ader, M.; 
Bernstein, G.; Flynn, K.; Gerding, T.; Jardine, L.; Kullen, B.; 
Mecham, W.; Saunders, B.; Seefeldt, W.; Seitz, M.; Siczek, A.; 
Trevorrow, L. (Argonne National Lab., Ill. (USA)). 1977. Contract 
W-31-109-ENG-38. 79p. Dep. NTIS, PC A05/MF AOI. 

Fuel-cycle studies reported for this period include pyrochemi- 
cal separation of plutonium and americium oxides from contaminat- 
ed materials of construction such as steel. The actinides are parti- 
tioned to a high degree into slags that are contacted by the molten 
metal. Studies of advanced solvent extraction techniques focussed on 
the development of centrifugal contactors for use in Purex processes. 
A miniature contactor is to be used for performance studies applica- 
ble to larger units. Review of literature on the process chemistry of 
zirconium and ruthenium has been carried out to aid in improving 
the process when fast contactors are used. A review of information 
on the dispersion of reagents during accidents in reprocessing has 
been initiated to develop systematic data useful in identifying source 
terms. A review and evaluation of the encapsulation of high level 
waste in a metal matrix has been initiated. The data will be used to 
identify the state of the art and the importance of selected features of 
this process. Criteria for the handling of hulls are being developed 
on the basis of past work on the pyrophoricity of zirconium alloys 
and related criteria from several sources. These suggested criteria 
will be assembled together with the necessary technical rationaliza- 
tion, into a package for review by interested parties. A brief program 
to explore the disposal of noble gas fission products by deep-well 
injection has been started. 


27875 (CONF-770387—, pp 6p, Paper 5) Importance of nuclear 
fuel reprocessing. Allday, C. 1977. 

From Conference on international commerce and safeguards 
for civil nuclear power; New York, NY, USA (13 Mar 1977). 

In Proceedings of the conference on international commerce 
and safeguards for civil nuclear power. 

The following topics are discussed: world energy require- 
ments; energy conservation and the economics of recycle environ- 
mental considerations and the timescale of reprocessing; and prob- 
lems associated with reprocessing. The conclusion is reached that 
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reprocessing is essential to the conservation of the world’s energy 
resources and is an environmentally, and probably an economically, 
more acceptable option to the “throw away” alternative. (LK) 


27876 (DPSPU—77-11-1) Purex process. Starks, J.B. (Du Pont 
de Nemours (E.I.) and Co., Aiken, §.C. (USA). Savannah River 
Plant). Jan 1977. Contract EY-76-C-09-0001. 41p. Dep. NTIS, PC 
A03/MF AO1. 

The following aspects of the Purex Process are discussed: 
head end dissolution, first solvent extraction cycle, second plutonium 
solvent extraction cycle, second uranium solvent extraction cycle, 
solvent recovery systems, primary recovery column for high activity 
waste, low activity waste, laboratory waste evaporation, vessel vent 
system, airflow and filtration, acid recovery unit, fume recovery, and 
discharges to seepage basin. (LK) 


27877 (GA-A—14643) 0.20-m (8-in.) primary burner develop- 
ment report. Stula, R.T.; Young, D.T.; Rode, J.S. (General Atomic 
Co., San Diego, Calif. (USA)). Dec 1977. Contract EY-76-C-03- 
0167-053. 173p. Dep. NTIS, PC A08/MF AO1. 

High-Temperature Gas-Cooled Reactors (HTGRs) utilize 
graphite-base fuels. Fluidized-bed burners are being employed suc- 
cessfully in the experimental reprocessing of these fuels. The primary 
fluidized-bed burner is a unit operation in the reprocessing flowsheet 
in which the graphite moderator is removed. A detailed description 
of the development status of the 0.20-m (8-in.) diameter primary 
fluidized-bed burner as of July 1, 1977 is presented. Experimental 
work to date performed in 0.10; 0.20; and 0.40-m (4, 8, and 16 in.) 
diameter primary burners has demonstrated the feasibility of the 
primary burning process and, at the same time, has defined more 
clearly the areas in which additional experimental work is required. 
The design and recent operating history of the 0.20-m-diameter 
burner are discussed, with emphasis placed upon the evolution of the 
current design and operating philosophy. 


27878 (RHO-SA—37) Purex process operation and performance: 
1970 thoria campaign. Walser, R.L. (Atomics International Div., 
Richland, Wash. (USA). Rockwell Hanford Operations). Feb 1978. 
Contract EY-77-C-06-1030. 54p. (CONF-780223—2). Dep. NTIS, 
PC A04/MF AOl. 

From 84. AIChE national meeting; Atlanta, GA, USA (24 
Feb 1978). 

The Hanford Purex Plant has demonstrated suitability for 
reprocessing irradiated thoria (ThO2) target elements on a campaign 
basis. A 1965 process test and major production campaigns conduct- 
ed in 1966 and 1970 recovered nitrate solution form products total- 
ing approximately 565 tons of thorium and 820 kilograms of *°°U. 
The overall recoveries for the 1970 campaign based on reactor input 
data were 94.9 percent for thorium and 95.2 percent for uranium. 
The primary function of the Hanford Purex Plant is reprocessing of 
irradiated uranium fuel elements to separate and purify uranium, 
plutonium and neptunium. Converting the plant to thoria reprocess- 
ing required major process development work and equipment modi- 
fications. The operation and performance of the Plant during the 
1970 thoria reprocessing campaign is discussed in this report. The 
discussion includes background information on the process and 
equipment, problems encountered, and changes recommended for 
future campaigns. 


27879 (SAND—78-0323C) Conversion of fuel hulls to zirconate 
ion exchangers for stabilization of wastes from the thorium fuel cycle. 
Levine, H.S. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. 
Contract EY-76-C-04-0789. 1lp. (CONF-780316—1). Dep. NTIS, 
PC A02/MF AOl1. 

From Waste management fuel cycles; Tucson, AZ, USA (5 
Mar 1978). 

A conceptual reprocessing and waste management scheme for 
Zircaloy clad ThO2 fuel was formulated to eliminate problems 
associated with concurrent dissolution of fuel and cladding in the 
conventional chop-leach headend step. These problems are avoided 
by use of a modified headend step to form oxide fuel and cladding 
process streams. A chlorinating agent then converts the cladding 
hulls and adhering fuel into volatile and nonvolatile chloride frac- 
tions. The former product is processed, by use of the Zircaloy 
conversion process, to form an inorganic ion exchange material and 
combined with HLLW from subsequent fuel reprocessing to form a 
stable and refractory waste form. The nonvolatile chloride fraction 
would be recovered, processed to remove chloride ions, and recom- 
bined with the main oxide fuel process stream for further treatment 
by use of the Thorex process. 


27880 Remote systems for the zirconium pressurized water reac- 
tor fuel dissolution process at the Idaho Chemical Processing Plant. 
Paige, D.M.; Decker, L.A.; Black, D.E. (Allied Chemical Corp., 
Idaho Falls, ID). pp 177-185 of Proceedings of the 25th conference 
on remote systems technology. Wojciechowski, D.R. (ed.). La 
Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 
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See CONF-771117—. 

The design relative to remote maintenance for a new headend 
dissolution process developed by Allied Chemical Corporation 
(ACC) for use at the Idaho Chemical Processing Plant is discussed. 
Design objectives are presented, with particular emphasis on as low 
as reasonably achievable. After careful evaluation, a design using a 
combination of remote and contact maintenance was selected. Typi- 
cal tasks, remote equipment, and mockup tests are described. The 
ACC believes this plant will operate safely and efficiently with 
major decontamination and contact maintenance required no more 
than three times during its estimated 25-yr lifetime. 


27881 Review of remote handling experience and philosophy in a 
reprocessing plant in the United Kingdom. Campbell, J.C. (British 
Nuclear Fuels Ltd., Risley, Eng.); Jackson, R.F. pp 186-205 of 
Proceedings of the 25th conference on remote systems technology. 
Wojciechowski, D.R. (ed.). La Grange Park, IL; American Nuclear 
Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

Experience of decanning 17,000 tons of Magnox fuel at 
Windscale has led to a new plant designed with many improved 
features. Reconstruction of the original Dounreay plant reprocessing 
highly enriched fuels has been carried out and a new highly active 
analytical suite has been built to full plutonium standards. Several 
new high-efficiency particulate air filter systems have been devel- 
oped for remote handling. Production and disposal of secondary 
waste is being tackled on several fronts. The application of power 
fluidics to active gas and liquid control is described. 


27882 Remote systems and remote maintenance of a reprocessing 
plant in Japan. Funaya, T. (Power Reactor and Nuclear Fuel Devel- 
opment Corp., Akasaka, Japan). pp 206-214 of Proceedings of the 
25th conference on remote systems technology. Wojciechowski, 
D.R. (ed.). La Grange Park, IL; American Nuclear Society, Inc. 
(1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

The design concept and overall maintenance philosophy ap- 
plied in the Power Reactor and Nuclear Fuel Development Corpo- 
ration Reprocessing Plant at Tokai-mura, Japan, are briefly intro- 
duced. Details on remote systems and remote maintenance in me- 
chanical processing areas are described. 


27883 Hot-cell facilities and techniques for fuel reprocessing 
studies at the Gesellschaft fuer Kernforschung, Karlsruhe. Ochsenfeld, 
W.; Weinlaender, W.; Ertel, D. (Gesellschaft fuer Kernforschung, 
Karlsruhe, Ger.). pp 215-223 of Proceedings of the 25th conference 
on remote systems technology. Wojciechowski, D.R. (ed.) 
Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

Research work on reprocessing highly burned fuel is per- 
formed in three shielded facilities at the Institut fuer Heisse Chemie 
at the Karlsruhe Research Centre. The MILLI is a fixed installation 
facility for studies of the Purex process. Due to a removable box 
system, the Transplutonium Laboratory cells allow different applica- 
tions. Characteristics and operational modes of two analytical hot 
cells are briefly outlined. Development of a special remote pipetting 
system is described in detail. 


27884 Approach to maintenance in the Exxon Nuclear Fuel Re- 
covery and Recycling Center. Caudill, H.L.; Garrett, E.E.; May, R.F. 
(Exxon Nuclear Co., Inc., Bellevue, WA). pp 224-234 of Proceed- 
ings of the 25th conference on remote systems technology. Wojcie- 
chowski, D.R. (ed.). La Grange Park, IL; American Nuclear Soci- 
ety, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

Plant maintenance philosophy and objectives established at 
the beginning of project design provide assurance of attaining a high 
plant operating efficiency. Specific maintenance criteria and analyt- 
ical evaluation techniques are incorporated into the overall facility 
design requirements and imposed on the design organizations. Main- 
tenance equipment, facilities and support systems, and building 
equipment space envelopes are provided in conformance with these 
maintenance criteria. Maintenance evaluations and reviews are per- 
formed by qualified reviewers concurrent with design activities. 


27885 Comparisons of nuclear fuel storage options-remote dry, 
remote shallow pool, and conventional deep-pool concepts. Hammond, 
J.D. (Allied Chemical Corp., Idaho Falls, ID); Dugone, J.; Black, 
D.E.; Hagel, J.A. pp 367-376 of Proceedings of the 25th conference 
on remote systems technology. Wojciechowski, D.R. (ed.). La 
Grange Park, IL; American Nuclear Society, Inc. (1977). 
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From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

Conceptual designs are presented for conventional, remote 
air-cooled and remote water-cooled storage of irradiated nuclear 
fuels. Detailed comparisons of the three concepts are made on the 
bases of operation/maintenance, safety, and cost/schedule consider- 
ations. The remote water-cooled concept was judged to be the most 
attractive from the overall technical basis. acceptance of new tech- 
nology and timing for the decision-making process led to the selec- 
tion of the conventional (deep-pool) storage concept for construc- 
tion at the Idaho Chemical Processing Plant. 


27886 (CONF-770323—6) Why reprocess. Hagen, M. 1977. 
Translation of German report. 12p. Dep. NTIS, PC A02/MF AO1. 

From Reactor congress; Mannheim, F.R. Germany (29 Mar 
1977). 

The question as to whether spent fuel elements should be 
reprocessed was investigated and positively decided even at the 
beginning of commercial exploitation of nuclear energy. The opposi- 
tion to reprocessing in the fr amework of the new nuclear politics of 
U.S. President Carter is based primarily on opposition to prolifera- 
tion. These reasons are not realistic; the effectiveness of such a 
renouncement at the present time is denied around the world. If the 
possibility were realistic, then all other industrial nations which also 
stand in absolute opposition to a proliferation of nuclear weapons 
could also not renounce this philosophy, regardless of its consequent 
heavy losses. There is, however, a series of irrefutable economic and 
radioecological reasons, which will make reprocessing pressingly 
necessary for all nuclear nations including, eventually, the United 

tates. 


27887 (GERHTR—183) Reprocessing of thorium-containing nu- 
clear fuels. Annual activity report, July 1, 1975—June 30, 1976. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Chemische Technologie). Oct 1976. Translation of German report. 
305p. Dep. NTIS, PC Al4/MF AO1. 

Work performed under United States—German High Tem- 
perature Reactor Research Exchange Program. 

This document reports on the project for closing the HTR 
fuel cycle. The following are covered: reprocessing of thorium- 
containing nuclear fuel elements, refabrication of new fuel particles, 
and treatment of radioactive wastes. The JUPITER plant and the 
VENUS project are described. (DLC) 


27888 (GERHTR—174) Theoretical studies on the criticality of 
fluidized bed ovens for HTR fuel elements. Muenster, M.; Boehnert, 
R.; Bonka, H. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Chemische Technologie). Oct 1976. Translation of 
JUL—1350. 69p. Dep. NTIS, PC A04/MF AO1. 

Work performed under United States—German High Tem- 
perature Reactor Research Exchange Program. 

The geometric dimensions of a fluidized reactor for graphite 
combustion in the Head-end of the reprocessing of fuel elements of 
gas-cooled high-temperature reactors are decisively influenced by its 
critically safe design. By means of planned gas- and water-cooled 
fluidized reactors with a reprocessing capacity of 8,500 and 17,000 
MW(e), the influence of the moderators graphite and water is 
investigated. Models are developed for estimating the effects of 
accidental interruptions of the gas flow as well as of penetration of 
cooling water into the combustion material. For amounts of convert- 
ed graphite that are of actual technical interest, it appears that a 
critically safe operation is possible only in a gas-cooled fluidized 
reactor. On the other hand, water penetration with a water-cooled 
fluidized reactor can lead to a supercritical system even when 
heterogeneous absorbers are used. 


27889 Phosphate-bonded zirconia ramming compounds for the 
oa stripping of the fuel elements of fast reactors. Pastushkov, 


V.G.; Novoselov, G.P.; Borisov, G.B. Refractories (USSR) (Engl. 
Transl.); 17: No. 11/12, 687- 691(1976). 

An investigation was carried out of the interaction of a 
phosphate-bonded rammed zirconia compound with molten stainless 
steel in the presence of (U, Pu)O2. Trials were carried out in the 
thermal stripping of oxide fuel elements with a steel shell of a 
melting and separating unit with a concrete-lined induction coil and 
a rammed crucible of stabilized zirconia with a binder in the form of 
orthophosphoric acid. The constructional integrity of the unit re- 
mained intact after 75 cycles of thermal stripping. 10 refs. 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 29046, 29047 


27890 (RHO-LD—77-4) Spent Unreprocessed Fuel (SURF) Fa- 
cility Program. Monthly progress report, November 1977. (Atomics 
International Div., Richland, Wash. (USA). Rockwell Hanford Op- 
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erations). 28 Dec 1977. Contract EY-77-C-06-1830. 32p. Dep. NTIS, 
PC A03/MF AOl1. 

The objective of the SURF Facility Program is to develop 
methods for the safe, economical management of spent unrepro- 
cessed fuel in above-ground storage or near surface facilities. The 
methods should allow disposal to a Federal geologic repository or 
reprocessing for recovery. The program work breakdown consists of 
four tasks that provide engineering, system, technical research and 
development, and support studies, along with demonstration tests. 


27891 (SAND—77-1315C) Effect of compression on reactivity of 
plutonium based materials. Marshall, A.C.; Marotta, C.R. (Sandia 
Labs., Albuquerque, N.Mex. (USA); Nuclear Regulatory Commis- 
sion, Washington, D.C. (USA)). 1977. Contract EY-76-C-04-0789. 
Sp. (CONF-780506—1). Dep. NTIS, PC A02/MF AOI. 

From 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, USA (7 May 1978). 

An analysis was made to determine if criticality could occur 
due to compression of bare spheres of Pu and PuOz (solid or 
powdered) during a high-speed impact accident of an air transport- 
able plutonium package. It was calculated that an initial k/sub eff/ 
less t 0.70 would not result in a critical condition (less than 0.97); 
thus, a conservative max permissible design value of k/sub eff/ for a 
Pu air transportable package is 0.70. (DLC) 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 27783, 28559 


27892 (EMD—76-1) Certain actions that can be taken to help 
improve this Nation's uranium picture. (General Accounting Office, 
Washington, D.C. (USA)). 2 Jul 1976. Slip. Accounting Office, 
Washington, DC. 

Report to the Congress by the Comptroller General of the 
United States. 

Nuclear reactors, using uranium as a fuel, will be used to meet 
a major part of this country’s future energy needs. Because uranium 
may soon be in short supply, this Nation must develop and use this 
valuable resource to its maximum potential. GAO notes that certain 
actions can be taken to help improve this Nation’s uranium picture. 
These improvements include the (1) need for a reliable system to 
verify the amount of uranium exports and the extent and effect of 
foreign investment on this country’s uranium supply, (2) possibility 
of recovering lower quality ore deposits, and (3) need for more 
research and development on new and better uranium mining and 
milling technologies. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 27874, 27913, 28558, 28936 


27893 (UCRL—80793) Review of issues relevant to acceptable 
risk criteria for nuclear waste management. Cohen, J.J. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 22 Feb 1978. 
Contract W-7405-ENG-48. 15p. (CONF-780316—2). Dep. NTIS, 
PC A02/MF AOl1. 

From Waste management fuel cycles; Tucson, AZ, USA (5 
Mar 1978). 

Development of acceptable risk criteria for nuclear waste 
management requires the translation of publicly determined goals 
and objectives into definitive issues which, in turn, require resolu- 
tion. Since these issues are largely of a subjective nature, they cannot 
be resolved by technological methods. Development of acceptable 
risk criteria might best be accomplished by application of a systemat- 
ic methodology for the optimal implementation of subjective values. 
Multi-attribute decision analysis is well suited for this purpose. 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 27879, 27887 


27894 (ARH-CD—984) Survey of decontamination and decom- 
missioning techniques. Kusler, L.E. (Atlantic Richfield Hanford Co., 
Richland, Wash. (USA)). 25 May 1977. Contract EY-76-C-06-2130. 
19p. Dep. NTIS, PC A02/MF AO1. 

Reports and articles on decommissioning have been reviewed 
to determine the current technology status and also attempt to 
identify potential decommissioning problem areas. It is concluded 
that technological road blocks, which limited decommissioning fa- 
cilities in the past have been removed. In general, techniques devel- 
oped by maintenance in maintaining the facility have been used to 
decommission facilities. Some of the more promising development 
underway which will further simplify decommissioning activities 
are: electrolytic decontamination which simplifies some decontami- 
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nating operations; arc saw and vacuum furnace which reduce the 
volume of metallic contaminated material by a factor of 10; remotely 
operated plasma torch which reduces personnel exposure; and 
shaped charges, water cannon and rock splitters which simplify 
concrete removal. Areas in which published data are limited are 
detailed costs identifying various components included in the total 
cost and also the quantity of waste generated during the decommis- 
sioning activities. With the increased awareness of decommissioning 
requirements as specified by licensing requirements, design criteria 
for new facilities are taking into consideration final decommissioning 
of buildings. Specific building design features will evolve as designs 
are evaluated and implemented. 


27895 (MLM—2482) TRU waste cyclone drum incinerator and 
treatment system: April—June 1977. Luthy, D.F.; Elswick, T.C.; 
Doty, J.W. (Mound Lab., Miamisburg, Ohio (USA)). 25 Jan 1978. 
Contract EY-76-C-04-0053. 39p. Dep. NTIS, PC A03/MF AOI. 

Activities conducted in support of Cyclone Incinerator De- 
velopment include the completion of an extended series of inciner- 
ator runs on radioactively contaminated wastes and the analysis of 
data on rates of combustion, scrubber solution generation, and feed 
material make-up. Sections of the exhaust line and various test 
samples mounted in the system are being metallographically exam- 
ined. A system for continuous feeding of the cyclone incinerator was 
designed. Cast concrete samples doped with plutonium-238 were 
subjected to leach rate studies. Leach rates varied from a maximum 
of 66 x 10°” g/cm?-day for an unrinsed sample during its first day of 
testing to a minimum of 3.28 x 10~'* g/cm?-day over an eight-week 
test. The TRU Waste Packaging Design Criteria is placing consider- 
able emphasis on the contractor questionnaires, literature survey, site 
visits, and technical meetings; however, finalization of the WIPP 
criteria for terminal isolation, which is still incomplete, is extremely 
critical to the schedule of 4 hrs project. This is particularly true in 
the areas of criteria for combustibles, gas-generating materials, and 
the pilot-plant criteria for container retrievability. 


27896 (MLM—2496) TRU waste cyclone drum incinerator and 
treatment system: July—September 1977. Luthy, D.F.; Doty, J.W. 
(Mound Lab., Miamisburg, Ohio (USA)). 3 Feb 1978. Contract EY- 
76-C-04-0053. 18p. Dep. NTIS, PC A02/MF AO1. 

Equipment for continuously feeding the Cyclone Incinerator 
was installed and tested. Preliminary tests were performed on finely 
shredded papers. Simulated waste was shredded and used in the 
primary testing. Extensive equipment modifications were made until 
significant results were achieved. Further development of the con- 
tinuous feed mechanism is needed. Eleven incinerator runs were 
made during the quarter to determine a mass balance of chlorides in 
the incinerator system. Most of the chloride in the offgas was 
removed in the spray tank. Smaller amounts were retained in the 
resultant ash and in the offgas. These experiments also demonstrated 
the effectiveness of the spray tank and compared the use of sodium 
carbonate and potassium hydroxide in the scrubber solution. A 
conceptual design was presented and modifications were begun on a 
glovebox which will be used for the demonstration phase of inciner- 
ator ash immobilization. Two major forms of immobilization--con- 
crete and pressed pellets--were studied and compared. Criteria used 
were crush strength, mechanical strength, loading rates, leach rates, 
and waste content. During FY-1977, the program to specify concep- 
tual Acceptance and Design Criteria for defense transuranic waste 
— for Interim Storage and/or Terminal Isolation was com- 
pleted. 


27897 (MLM—2503) Development of ultrafiltration and inorgan- 
ic adsorbents for reducing volumes of low-level and intermediate-level 
liquid waste: October—December 1977. Koenst, J.W.; Herald, W.R.; 
Roberts, R.C. (Mound Lab., Miamisburg, Ohio (USA)). 24 Feb 1978. 
Contract EY-76-C-04-0063. 15p. Dep. NTIS, PC A02/MF AOIl. 

The exposures of noncellulosic ultrafiltration membranes to a 
radioactive environment simulating up to 24 months of exposure to a 
B dose of 10 wCi/cm®%, a y dose of 10-5 wCi/cm’, and an a dose of 
4.9 x 10°% wCi/cm* were completed. Exposure to 8 and y radiation 
did not affect membrane performance. After a simulated six months 
of exposure to a radiation some degradation of membrane perform- 
ance occurred. Several experiments were made on a laboratory-scale 
reverse-Osmosis unit using the product from ultrafiltration as feed. 
Rejection of activity ranged from 88 to 99 percent. The ‘continu- 
ous” ultrafiltration pilot run was completed. Approximately 40,000 
gal were processed in over 70 hr of operating time without shut- 
down for cleaning. Flux and rejection were maintained relatively 
steady over this period. Rejection of gross alpha ranged from 80 to 
99.5 percent depending on the ionic content of the waste stream. 
Flux rates ranged from 5 to 8 liters/min over this period. The 
engineering column tests were continued using uranium-233 with 
product from the ultrafiltration pilot plant. Flow rates and pH were 
varied in order to determine optimum operating conditions. 


27898 (NLCO—1149) Recovery of uranium from pit sludges and 
cold metal oxide. Kispert, R.C. (National Lead Co. of Ohio, Cincin- 
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nati (USA)). Jan 1978. Contract EY-76-C-05-1156. 39p. Dep. NTIS, 
PC A03/MF AO1. 

Economic incentives do not currently exist for recovering 
uranium from either GAT pond sludge or the FMPC pit sludges and 
cold metal oxide. This conclusion is based on a detailed process 
engineering and economic analysis for recovering 184 MTU from 
the low-level radioactive waste materials having a combined value 
of nearly eight million dollars. Processing the pond sludge may 
become desirable at some future time when economic factors could 
provide the proper incentive for making the venture attractive. 


27899 (PNL—2264) Research and development activities waste 
fixation program. Quarterly progress report, October—December 
1976. McElroy, J.L. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). Nov 1977. Contract EY-76-C-06-1830. 57p. Dep. 
NTIS, PC A04/MF AO1. 

An engineering-scale in-can melting (ICM) run was made that 
confirmed a melting rate of 48 kg/h in a 12-in.-dia canister contain- 
ing a drop-in fin assembly consisting of 8 fins. The feasibility of 
accurately monitoring the melt level was demonstrated, using equip- 
ment located outside the cell. The interface can be located to within 
1 in. Increased emphasis has been placed on canister design and 
development. The program, which will lead to a final selection of a 
canister design, includes material evaluation, heat transfer analysis, 
strength analysis, and closure design. Long-term (5 year) thermal 
effects studies began on a low-zinc waste glass formulation. Initial 
results indicate that this formulation has greatly improved devitrifi- 
cation properties. Development of several options for multibarrier 
waste forms continued. (10 figures, 7 tables) 


27900 (PNL—2481) Development of glass formulations contain- 
ing high-level nuclear wastes. Ross, W.A. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Feb 1978. Contract EY-76-C-06- 
1830. 34p. Dep. NTIS, PC A03/MF AO1. 

The effects of NazO, K2O, BeOs, TiOo, CaO, and ZnO 
contents were determined on the leach rate and homogeneity of a 
potential high-level waste glass. It was found that the two character- 
istics are in competition, with variations of CaO having the greatest 
effect and TiO2 having the least effect. Boron oxide content is 
important in control of NaxMoO, formation and separation. Sodium 
molybdate formation can also be controlled by the use of reducing 
agents. The waste glass discussed in this report can tolerate from 0 to 
50 percent waste content with minor effects on leachability and 
viscosity. 


27901 (BNWL-tr—289) Treatment of gaseous effluents in fis- 
sion-product vitrification installations. Bonniaud, R.; Jouan, A.; 
Laude, F.; Sombret, C. Jan 1978. Translation of French report. 37p. 
Dep. NTIS, PC A03/MF AO1. 

The purification methods used make it possible to achieve 
decontamination factors of 10'° for the gases, even in the worst 
cases. They also enable liquid wastes to be limited to a maximum 
degree, either by continuous direct recycling in the process or by 
indirect recycling by separate evaporation. Thus, in all instances it is 
technically feasible to adhere to established standards on wastes and 
to make vitrification processes into suitable techniques for the treat- 
ment of fission-product solutions. 


27902 Activation of water soluble amines by halogens for trap- 
ping methy! radioactive iodine from air streams. Deitz, V.R.; Blachly, 
C.H. (to Energy Research and Development Administration). US 
Patent 4,040,802. 9 Aug 1977. Filed date 22 Apr 1975. 4p. 

PAT-APPL-570,925. 

Gas adsorbent charcoals impregnated with an aqueous solu- 
tion of the reaction product of a tertiary amine and elemental iodine 
or bromine are better than 99 per cent efficient in trapping methyl 
iodine-131. The chemical addition of iodine or bromine to the 
tertiary amine molecule increases the efficiency of the impregnated 
charcoal as a trapping agent, and in conjunction with the high flash 
point of the tertiary amine raises the ignition temperature of the 
impregnated charcoal. 


WASTE DISPOSAL AND STORAGE 
REFER ALSO TO CITATION(S) 27938 


27903 (COO/4172—1) Legal, political, and institutional implica- 
tions of the seabed assessment program for radioactive waste disposal. 
Deese, D.A. (Woods Hole Oceanographic Institution, Mass. (USA)). 
1977. Contract EY-77-S-02-4172. 32p. Dep. NTIS, PC A03/MF 
A0l. 


Sub-seabed disposal of high-level radioactive waste is dis- 
cussed. The following conclusions are drawn: The outcome will be 
determined largely by the national political stances taken toward a 
sub-seabed disposal program. Political and diplomatic responses 
from individual countries should be expected to be heavily influ- 
enced by the number, type, and timing of options available for high- 
level waste disposal. The budgetary and institutional support Wash- 
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ington gives to the sub-seabed program will have a crucial influence 
on the progress of sub-seabed science and technology over the next 
three to five years. Despite the growing need of nations, such as 
Japan and Britain, for a high-level waste dis; option, a sub- 
seabed program will probably not be employed if it is not strongly 
funded and supported by the United States. Clearly, there are 
enough level and political obstacles to destroy or delay a sub-seabed 
disposal program. The nontechnical hurdles to seabed disposal at 
least equal the scientific and technical ones. But, on the other hand, 
there are important potential social and political benefits to be gained 
from any serious attempt to mount a successful sub-seabed program. 
These lie principally in international cooperation on waste manage- 
ment, environmental protection, nonproliferation of nuclear weap- 
ons, and governing the deep seabed. 


27904 (DP—1464) Radiolytic gas production from concrete con- 
taining Savannah River Plant waste. Bibler, N.E. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, S.C. (USA). Savannah River Lab.). Jan 
1978. Contract EY-76-C-09-0001. 40p. Dep. NTIS, PC A03/MF 
AOl. 

To determine the extent of gas production from radiolysis of 
concrete containing radioactive Savannah River Plant waste, sam- 
ples of concrete and simulated waste were irradiated by ®Co gamma 
rays and *“*Cm alpha particles. Gamma radiolysis simulated radioly- 
sis by beta particles from fission products in the waste. Alpha 
radiolysis indicated the effect of alpha particles from transuranic 
isotopes in the waste. With gamma radiolysis, hydrogen was the only 
significant product; hydrogen reached a steady-state pressure that 
increased with increasing radiation intensity. Hydrogen was pro- 
duced faster, and a higher steady-state pressure resulted when an 
organic set retarder was present. Oxygen that was sealed with the 
wastes was depleted. Gamma radiolysis also produced nitrous oxide 
gas when nitrate or nitrite was present in the concrete. With alpha 
radiolysis, hydrogen and oxygen were produced. Hydrogen did not 
reach a steady-state pressure at <140 psi. From these results, esti- 
mates of pressure in conceptual containers (cylinders 2 feet ID by 10 
feet tall, 90% full) of SRP waste concrete were made. During the 
first 300 years of storage when radiolysis will mainly be from beta- 
gamma radiation (from '’Cs and Sr), hydrogen will reach a 
steady-state pressure of 8 to 28 psi, and oxygen will be partially 
consumed. These predictions were confirmed by measurement of gas 
produced over a short time in a container of concrete and actual 
SRP waste. The tests with simulated waste also indicated that 
nitrous oxide may form, but because of the low nitrate or nitrite 
content of the waste, the maximum pressure of nitrous oxide after 
300 years will be <60 psi. After decay of these fission products, 
alpha radiolysis from *°*Pu and 7°*Pu will predominate; the hydro- 
gen and oxygen pressures will increase to > 200 psi. 


27905 (IITRI-C—6313-14) Prediction of cavity growth by solu- 
tion of salt around boreholes. Snow, R.H.; Chang, D.S. (IIT Re- 
search Inst., Chicago, Ill. (USA)). 30 Jun 1975. Contract EY-76-C- 
02-0578. 48p. Dep. NTIS, PC A03/MF AOI. 

A mathematical model is developed to simulate the process of 
salt dissolution in a salt formation. The calibration of this model 
using Detroit Mine data is done systematically by the method of 
nonlinear regression. The brine concentrations calculated from the 
regression fit the measured data from Detroit Mine experiment 
within 10 percent. Because the Detroit data includes periods when 
the inlet flow is shut off, the agreement with Detroit data indicates 
that the model adequately represents natural convection effects to 

redict the cavity growth at very slow feed rates. The prediction has 
n done to calculate the cavity growth at feed rate of one gal/hr 
and one gal/day over a period of 10,000 yr. The result of the 
prediction shows that the cavity growth is a wide-flaring type and 
that the significant growth of the cavity only occurs at top layer. 
The prediction involves a very great extrapolation of time from the 
Detroit data, but it will be valid if the mechanism of solution does 
not change. This subject is discussed in the report, and we believe 
that the prediction is basically correct. 


27906 (PB—272014) Nuclear energy’s dilemma: disposing of haz- 
ardous radioactive waste safely. Report to the congress. (General 
Accounting Office, Washington, D.C. (USA). Energy and Minerals 
Div.). 9 Sep 1977. 96p. (EMD—77-41). NTIS PC AO5/MF AOI. 

The unsolved problem of radicactive waste disposal threatens 
the future of nuclear power in the United States. Nuclear critics, the 
public, business leaders, and Government officials concur that a 
solution to the disposal problem is critical to the continued growth 
of nuclear energy. The Energy Research and Development Admin- 
istration has begun a program to demonstrate by the mid-1980s the 
feasibility and safety of placing radioactive wastes in deep geological 
formations. GAO points out that not only has progress been negligi- 
ble to date, but that future program goals are overly optimistic 
because the Energy Research and Development Administration 
faces many unsolved social, regulatory, and geological obstacles. 
GAO also discusses the progress and problems the Energy Research 
and Development Administration faces in managing its radioactive 
waste and how the Nuclear Regulatory Commission is handling the 
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problem of large amounts of spent nuclear fuel now accumulating at 
nuclear power plants, and makes a number of recommendations for 
regulatory and program management changes. 


27907 (SAND—77-1529) Steady thermal convection at low Ray- 
leigh number from concentrated sources in porous media. Hickox, 
C.E. Jr. (Sandia Labs., Albuquerque, N.Mex. (USA)). Dec 1977. 
Contract EY-76-C-04-0789. 45p. Dep. NTIS, PC A03/MF AOl. 

Several simple mathematical models are proposed for the 
analysis of steady thermal convection from a concentrated source of 
heat in a fluid saturated porous medium. It is assumed that the 
Rayleigh number associated with the natural convection process is 
small enough so that the temperature distribution is determined by 
thermal conduction acting alone. Application of the results to the 
disposal of radioactive wastes in the seabed is discussed. 


27908 (Y/OWI/SUB—77/45705) Evaluation of environmental 
dosimetry models for applicability to possible radioactive waste reposi- 
tory discharges. Mauro, J.J.; Michlewicz, D.; Letizia, A. (Enviros- 
phere Co., New York (USA)). Sep 1977. Contract W-7405-ENG-26. 
97p. Dep. NTIS, PC A05/MF AO1. 

This report presents the results of a review of the available 
codes, for application to the National Waste Terminal Storage 
(NWTS) Program. Consideration was given to the types of radionu- 
clides which may be of concern, the possible modes of release of 
these radionuclides and the various pathways by which members of 
the general public in the vicinity of a terminal storage facility may be 
exposed to the releases. Results reveal that the types and quantities 
of radioactive material requiring disposal will depend on the type of 
back and fuel cycle adopted. It can be assumed that under normal 
operating conditions there will be virtually no liquid effluent and 
inconsequentially small quantities of radioactive gaseous effluent. 
Under accident conditions during operation, both liquid and gaseous 
releases could occur resulting in exposures to the general public. 
Failure of the facility subsequent to decommissioning could also 
result in exposures but primarily via the aquatic pathways. A review 
of three atmospheric dispersion models and 32 environmental dosi- 
metry codes presently used by the nuclear industry was performed. 
A discussion is presented on standard NRC methodologies for 
determining the dispersion coefficients used as input to the various 
models and the inherent limitations of many of the techniques 
routinely used to evaluate site specific atmospheric dispersion. The 
review of the dosimetry codes reveals that no one code is generally 
applicable to the NWTS Program, but some codes permit radiologi- 
cal assessment of the most important exposure pathways. (DLC) 


27909 (Y/OWI/TM— 18-4) Summary of geologic review group 
meeting, November 17—18, 1977. Frye, J.C.; Crawford, J.H.; Davis, 
S.N.; Donath, F.A.; Gloyna, E.F.; Krauskopf, K.B. (Union Carbide 
Corp., Oak Ridge, Tenn. (USA). Office of Waste Isolation). 6 Jan 
1978. Contract W-7405-ENG-26. 22p. Dep. NTIS, PC A02/MF 
AOl. 

Objectives of the Geologic Review Group are to study the 
long-term stability of rock units for commercial radioactive waste 
disposal, and to review all plans of the National Wastes Terminal 
Storage program. At this meeting in New Orleans, the Gulf coast 
Salt dome project and the impending reorganization of the office of 
Waste Isolation are discussed. (DLC) 


27910 (Y/OWI/TM—45/7) National waste terminal storage 
program. Progress report, April 1977. Asher, J.M. (ed.). (Union 
Carbide Corp., Oak Ridge, Tenn. (USA). Office of Waste Isolation). 
1 Nov 1977. Contract W-7405-ENG-26. 73p. Dep. NTIS, PC A04/ 
MF AOl. 

Progress is reported under the headings: technical projects, 
facility projects, planning and analysis, and regulatory effairs. Sever- 
al meetings are also reported. (DLC) 


27911 (Y/OWI/TM—5S0) Presentation to Department of Energy 
Task Force on waste management. Russell, J.E.; Kibbe, R.K. (Union 
Carbide Corp., Oak Ridge, Tenn. (USA). Office of Waste Isolation). 
9 Jan 1978. Contract W-7405-ENG-26. 20p. Dep. NTIS, PC A02/ 
MF AOl. 

Tables and graphs present thermal loadings for generic stud- 
ies in salt, disturbances to a stable rock mass, design procedures, 
tentative limits, canister thermal loading limits, max room closures, 
repository capacities, salt repository ventilation requirments, 
groundwater flows, etc. (DLC) 


27912 System design for retrieval of solidified high-level wastes 
at Hanford, Wallskog, H.A. (Rockwell Hanford Operations, Rich- 
land, WA). pp 347-356 of Proceedings of the 25th conference on 
remote systems technology. Wojciechowski, D.R. (ed.). La Grange 
Park, IL; American Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

A waste retrieval system has been conceptually designed as a 
step in the process toward demonstrating the capability to retrieve 
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the projected 36,000,000 gal of radioactive salt cake and sludge 
wastes from underground storage tanks at Hanford. This functional- 
ly complete, totally remotely operable system consists of a large 
mobile platform containing all the tools and equipment necessary to 
recover, remove, and package wastes for transfer to an on-site 
processing facility. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 28938, 28942, 29356, 29385, 29496 


27913 (COO—3049-9) Radioactive airborne effluent measure- 
ment and monitoring survey of reprocessing and waste treatment 
facilities. Hower, R.B.; Hekkala, B.; Pence, D.T. (Science Applica- 
tions, Inc., La Jolla, Calif. (USA)). Sep 1977. Contract EY-76-S-02- 
3049. 96p. (SAI—77-863-LJ). Dep. NTIS, PC AOS/MF AO1. 

Portions of document are illegible. 

The installed and planned sampling and monitoring systems 
for several ERDA and commercial nuclear fuel reprocessing and 
high-level waste solidification facilities are described. Source terms, 
estimated concentrations, and probable monitoring requirements for 
commercial facilities are presented and discussed. The state-of-the- 
art technology for reprocessing and waste solidification sampling 
and monitoring is described and present limitations discussed. On- 
going advanced sampling and monitoring development programs are 
presented and discussed, and additional development needs identi- 
fied. Recommendations are made for research and development in 
the areas of alarm monitoring, continuous monitors, and instrument 
reliability. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 27908, 29356, 29550, 29556 


27914 (LA—6913) Safety analysis of the main vault at TA-41, 
LASL. Ehrenkranz, T.E.; Dahl, D.A.; Plassmann, E.H.; Pogna, R.; 
Smith, D.R. (Los Alamos Scientific Lab., N.Mex. (USA)). Feb 1978. 
Contract W-7405-ENG-36. 2lp. Dep. NTIS, PC A02/MF AOl. 

Safety considerations discussed in this report show that spe- 
cial nuclear materials stored at a Los Alamos Scientific Laboratory 
facility (TA-41) present no inappropriate risk to workers or the 
public. The report addresses nuclear criticality, fire, and radioactive 
contamination potentials, as well as physical protection and material 
safeguards. 


27915 (PB—271332) Radiological survey at the inactive uranium 
mill site near Riverton, Wyoming. Final report. Douglas, R.L. (Envi- 
ronmental Protection Agency, Las Vegas, Nev. (USA). Office of 
Radiation Programs). Jun 1977. 33p. (ORP/LV—77/2). NTIS PC 
A03/MF AOl1. 

A radiological survey was made of the inactive uranium mill 
site near Riverton, Wyoming during the period September 30- 
October 2, 1975. The primary purpose of the survey was to delineate 
areas which are contaminated by windblown material from the 
tailings pile. Secondary purposes were to collect water samples from 
local wells, and to collect indoor radon progeny (working level) 
samples in structures near the site, in order to identify any major 
radiation exposures which may be occurring through these exposure 
pathways. The contaminated areas were delineated by making a 
series of differential gamma exposure rate measurements at the 
ground surface. A total of about 460 acres, exclusive of the tailings 
pile, was found to be contaminated above background levels. An 
area of 30 acres would have to be decontaminated to reduce the 
maximum residual exposure rate to 40 micro R/hr, and 99 acres 
would have to be decontaminated to reduce the maximum residual 
exposure rate to 10 micro R/hr. 


27916 (PB—271877) Continuous working level measurements 
using alpha and beta detectors. Report of investigations 1977. Droul- 
lard, R.F.; Holub, R.F. (Bureau of Mines, Denver, Colo. (USA). 
Denver Mining Research Center). 1977. 20p. (BM-RI—8237). NTIS 
PC A02/MF AO1. 

The Bureau of Mines has investigated techniques of using 
gross alpha or beta detectors to continuously measure working 
levels. Both methods measure radioactive particulates collected on a 
filter paper using a constant airflow. Inherent error studies indicate a 
value of about plus or minus 3 percent for the gross alpha method 
and about plus or minus 8 percent for the beta method in typical 
mine atmospheres. Applications of these continuous working level 
detectors include work area monitoring of exposure levels in under- 
ground openings, such as mines and caves as well as a means of 


calibrating personal dosimeters exposed over extended time inter- 
vals. 


NUCLEAR FUELS 


REGULATIONS 
REFER ALSO TO CITATION(S) 27892 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 27875, 27914, 28427 


27917 (CONF-770387—) Proceedings of the conference on inter- 
national commerce and safeguards for civil nuclear power. (Atomic 
Industrial Forum, Inc., Bethesda, Md. (USA)). 1977. 334p. 
From Conference on international commerce and safeguards 
for civil nuclear power; New York, NY, USA (13 Mar 1977). 
Individual papers were indexed for inclusion in the data base. 
(LK) 


27918 (CONF-770387—, pp 3p, Paper 1) Development of U.S. 
nuclear policies. Lowrance, W.W. (Dept. of State, Washington, DC). 
1977. 

From Conference on international commerce and safeguards 
for civil nuclear power; New York, NY, USA (13 Mar 1977). 

In Proceedings of the conference on international commerce 
and safeguards for civil nuclear power. 

Questions that must be considered in the development of U. 
S. nuclear policies are briefly discussed. (LK) 


27919 (CONF-770387—, pp 3lp, Paper 2) Nuclear energy, nu- 
clear exports and the non-proliferation of nuclear weapons. Hilden- 
brand, G. 1977. 

From Conference on international commerce and safeguards 
for civil nuclear power; New York, NY, USA (13 Mar 1977). 

In Proceedings of the conference on international commerce 
and safeguards for civil nuclear power. 

The following topics are discussed: technological and eco- 
nomic aspects of the nuclear fuel cycle, views on the proliferation of 
nuclear weapons technology, standpoints of the supplier and recipi- 
ent countries, and consequences for the export of nuclear installa- 
tions and know-how. (LK) 


27920 (CONF-770387—, pp 18p, Paper 3) Regulation and nucle- 
ar exports. Kennedy, R.T. (Nuclear Regulatory Commission, Wash- 
ington, DC). 1977. 

From Conference on international commerce and safeguards 
for civil nuclear power; New York, NY, USA (13 Mar 1977). 

In Proceedings of the conference on international commerce 
and safeguards for civil nuclear power. 

Developing the export licensing framework and proliferation 
and the domestic fuel cycle are discussed. (LK) 


27921 (CONF-770387—, pp 6p, Paper 6) Effect on Spain's nu- 
clear program of international restraints on fuel cycle services. San- 
chez, J.L. (NUCLENOR, Madrid). 1977. 

From Conference on international commerce and safeguards 
for civil nuclear power; New York, NY, USA (13 Mar 1977). 

In Proceedings of the conference on international commerce 
and safeguards for civil nuclear power. 

The effects on Spain's nuclear program of restrictions on the 
exportation of nuclear materials from the United States and on 
authorizations for the expedition of irradiated material to the United 
Kingdom for treatment are discussed. (LK) 


27922 (CONF-770387—, pp 10p, Paper 7) Nuclear fuel cycle: 
international market, international constraints and international coop- 
eration. Imai, R. 1977. 

From Conference on international commerce and safeguards 
for civil nuclear power; New York, NY, USA (13 Mar 1977). 

In Proceedings of the conference on international commerce 
and safeguards for civil nuclear power. 

Some of the constraints on the nuclear fuel cycle are ones 
arising from economic and financial reasons, those caused by urani- 
um resources and their distribution, those arising from technical 
reasons, issues of public acceptance, and those quite independent of 
normal industrial considerations, but caused by elements of interna- 
tional politics. The nuclear fuel cycle and the international market, 
matters of nuclear non-proliferation, and international cooperation 
are discussed. (LK) 


27923 (CONF-770387—, pp 15p, Paper 8) Interaction of the 
IAEA and the United States in controlling nuclear weapons prolifera- 
— Tape, G.F. (International Atomic Energy Agency, Vienna). 
From Conference on international commerce and safeguards 
for civil nuclear power; New York, NY, USA (13 Mar 1977). 
In Proceedings of the conference on international commerce 


and safeguards for civil nuclear power. 


The emphasis of this paper is on those aspects of the U. S.- 
IAEA interactions that pertain to the control and assurance of non- 
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diversion of special nuclear materials. Some background information 
on the IAEA is given. (LK) 


27924 (CONF-770387—, pp 38p, Paper 9) Conference on indus- 
trial commerce and safeguards for civil nuclear power. Klein, M. 1977. 

From Conference on international commerce and safeguards 
for civil nuclear power; New York, NY, USA (13 Mar 1977). 

In Proceedings of the conference on international commerce 
and safeguards for civil nuclear power. 

The International Energy Agency is described, including the 
role it plays in nuclear matters; the future energy situation as it 
appears from the Agency’s vantage point is indicated, including the 
role perceived for nuclear power; the principal issues bearing on 
nuclear power development as seen in an international energy frame- 
work are identified; and a few comments are provided as to where 
the Agency thinks action is necessary. (LK) 


27925 (CONF-770387—, pp 6p, Paper 10) US legislative propos- 
als for nuclear export controls. Donnelly, W.H. 1977. 

From Conference on international commerce and safeguards 
for civil nuclear power; New York, NY, USA (13 Mar 1977). 

In Proceedings of the conference on international commerce 
and safeguards for civil nuclear power. 

Some of the topics covered are: Congress’ perception of 
proliferation; completed legislation for non-proliferation; partially 
complete legislative initiatives in the 94th Congress; non-prolifera- 
tion measures defeated or vetoed; and legislation for non-prolifera- 
tion in the 95th Congress. (LK) 


27926 (CONF-770387—, pp 22p, Paper 11) Assessment of U.S. 
and international controls over the peaceful uses of nuclear energy. 
Conahan, F.C. 1977. 

From Conference on international commerce and safeguards 
for civil nuclear power; New York, NY, USA (13 Mar 1977). 

In Proceedings of the conference on international commerce 
and safeguards for civil nuclear power. 

The report “Assessment of U. S. and International Controls 
over the Peaceful Uses of Nuclear Energy”, issued in September 
1976, is discussed. The report attempted to answer the question, 
“what steps can the United States take to improve international as 
well as its own programs to prevent peaceful nuclear cooperation 
from being used by others for nuclear weapons.” 


27927 (CONF-770387—, pp 6p, Paper 12) Nuclear weapons 
proliferation problem: can we lead without leadership. Stathakis, G.J. 
1977. 

From Conference on international commerce and safeguards 
for civil nuclear power; New York, NY, USA (13 Mar 1977). 

In Proceedings of the conference on international commerce 
and safeguards for civil nuclear power. 

The immediate problem facing us with respect to proliferation 
and nuclear power involves reprocessing and the availability of 
plutonium from reprocessing plants. One solution supported by the 
Atomic Industrial Forum is that reprocessing centers be restricted to 
locations in those industrial nations already having weapons capabili- 
ty and that the energy of the reprocessed plutonium be returned to 
the user nation in the form of low enriched uranium. Thus, the 
plutonium would remain where it would not add to problems of 
proliferation. 


27928 (CONF-770387—, pp 22p, Paper 13) Fuel cycle technical 
options for controlling nuclear proliferation. Davies, T. 1977. 

From Conference on international commerce and safeguards 
for civil nuclear power; New York, NY, USA (13 Mar 1977). 

In Proceedings of the conference on international commerce 
and safeguards for civil nuclear power. 

One near term alternative might be enhanced burn-up and 
improved conversion ratios in light water reactors (LWR’s). A 
second possibility might be use of heavy water reactors. The 
Tandem Fuel Cycle Concept is discussed. Under this concept, spent 
fuel from LWR’s would be reclad and used directly to fuel natural 
uranium heavy water reactors, eliminating the need for chemical 
separation of plutonium from the spent LWR fuel. Another possible 
alternative to reprocessing is coprocessing, sometimes called “fission 
product stripping.” This procedure would chemically separate both 
plutonium and uranium from waste products in the spent fuel, but 
the plutonium and uranium would not be separated from each other. 
The plutonium and uranium mix could then be recycled as fuel for 
nuclear power reactors. Combining coprocessing and the tandem 
cycle is another alternative. (LK) 


27929 (CONF-770387—, pp 10p, Paper 14) Nuclear develop- 
ments in Latin America and the fuel cycle. Alonso, M. 1977 

From Conference on international commerce and safeguards 
for civil nuclear power; New York, NY, USA (13 Mar 1977). 

In Proceedings of the conference on international commerce 
and safeguards for civil nuclear power. 

uclear power development in Argentina, Mexico, and Brazil 

is briefly reviewed. (LK) 


ERA VOL. 3, NO. 12 


27930 (CONF-770387—, pp 18p, Paper 15) Development of 
Barnwell as a multinational demonstration facility. Colby, L.J. Jr. 
1977. 

From Conference on international commerce and safeguards 
for civil nuclear power; New York, NY, USA (13 Mar 1977). 

In Proceedings of the conference on international commerce 
and safeguards for civil nuclear power. 

The author takes an existing private business venture (Barn- 
well) with its assets of facilities, personnel, technology and domestic 
business commitments (past, present, and future) and develops a role 
for it which will be compatible with the advancement of multina- 
tional reprocessing facilities under international control. 


27931 (CONF-770387—, pp 23p, Paper 16) Contributions of 
technology in the physical security and accounting for nuclear materi- 
al. Lyon, H.E. 1977. 

From Conference on international commerce and safeguards 
for civil nuclear power; New York, NY, USA (13 Mar 1977). 

In Proceedings of the conference on international commerce 
and safeguards for civil nuclear power. 

The current status of safeguards technology is reviewed; 
some of the equipment currently available for use is discussed; and 
areas for improvement in capability are identified. (LK) 


27932 (CONF-770387—, pp 21p, Paper 17) Domestic safeguards 
policies and contingency planning. Chapman, K.R. (Nuclear Regula- 
tory Commission, Washington, DC). 1977. 

From Conference on international commerce and safeguards 
for civil nuclear power; New York, NY, USA (13 Mar 1977). 

In Proceedings of the conference on international commerce 
and safeguards for civil nuclear power. 

The history and the present state of domestic safeguards 
policies and contingency planning are presented. (LK) 


27933 (CONF-770387—, pp 16p, Paper 18) US/IAEA safe- 
+e een status and impact on the US nuclear industry. Shea, 
-R. 1977. 

From Conference on international commerce and safeguards 
for civil nuclear power; New York, NY, USA (13 Mar 1977). 

In Proceedings of the conference on international commerce 
and safeguards for civil nuclear power. 

The agreement between the United States and the Interna- 
tional Atomic Energy Agency permitting the IAEA to apply safe- 
guards to nuclear facilities in the U. S. is discussed. The records to 
be kept, the reports to be made under the agreement, the inspections, 
and the selection of facilities to be inspected are considered. (LK) 


27934 (LA—7028-MS) Preliminary concepts for materials mea- 
surement and accounting in critical facilities. Cobb, D.D.; Sapir, J.L. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Jan 1978. Contract W- 
7405-ENG-36. 49p. Dep. NTIS, PC A03/MF AO1. 

Preliminary concepts are presented for improved materials 
measurement and accounting in large critical facilities. These con- 
cepts will be developed as part of a study that will emphasize 
international safeguarding of critical facilities. The major safeguards 
problem is the timely verification of in-reactor inventory during 
periods of reactor operation. This will require a combination of 
measurement, statistical sampling, and data analysis techniques. 
Promising techniques include integral measurements of reactivity 
and other reactor parameters that are sensitive to the total fissile 
inventory, and nondestructive assay measurements of the fissile 
material in reactor fuel drawers and vault storage canisters coupled 
with statistical sampling plans tailored for the specific application. 
The effectiveness of proposed measurement and accounting strate- 
gies will be evaluated during the study. 


27935 (LA—7108) Neutron detector suitcase for the Nuclear 
Emergency Search Team. Dowdy, E.J.; Henry, C.N.; Hastings, R.D.; 
France, S.W. (Los Alamos Scientific Lab., N.Mex. (USA)). Feb 
1978. Contract W-7405-ENG-36. 8p. Dep. NTIS, PC A02/MF AOl1. 

A portable high-efficiency neutron detection system has been 
constructed for the Nuclear Emergency Search Team. It includes an 
alarm system based on time interval measurements of the incoming 
neutron detection pulses. The system is designed for transportation 
by vehicle in searching for neutron-emitting radioactive materials. 


27936 (LA—7126-MS) DYMAC demonstration program: Phase 
I experience. Augustson, R.H. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Feb 1978. Contract W-7405-ENG-36. 112p. Dep. NTIS, PC 
A06/MF AO1. 

The DYnamic MAterials Control (DYMAC) project tested a 
prototype system at the DP Site LASL plutonium facility, which 
consisted of a computerized accounting system based on material 
balancing by unit process. Transactions were written to describe the 
movement of material from one unit process to another. In the 
DYMAC prototype a specially designed computer program handled 
transactions that operators entered into the system via a terminal in 
the processing area. The transactions contained the same information 
that is used in the present LASL paper accounting system to create 





JUNE 30, 1978 


an inventory. During a 6-week period the DYMAC system operated 
in parallel with the paper system. At the end of the period results 
showed the DYMAC system was able to keep an accurate and 
timely inventory. Concurrent with testing the transaction-handling 
program, the project operated several nondestructive assay instru- 
ments in a glovebox environment, specifically the electronic balance, 
solution assay instrument, and thermal-neutron coincidence counter. 
From the instrument operation logs, project personnel were able to 
identify operational problems and incorporate design changes in the 
instrumentation for the new facility. 


27937 (RFP—2642(Rev.)) Crate counter for normal operating 
loss. Harlan, R.A. (Atomics International Div., Golden, Colo. 
(USA). Rocky Flats Plant). [nd]. Contract EY-76-C-04-2533. 9p. 
Dep. NTIS, PC A02/MF AOl1. 

A lithium-loaded zinc sulfide scintillation counter to closely 
assay plutonium in waste packaged in 1.3 by 1.3 by 2.13m crates was 
built. In addition to assays for normal operating loss accounting, the 
counter will allow safeguards verification immediately before ship- 
ment of the crates for burial. The counter should detect approxi- 
mately 10 g of plutonium in 1000 kg of waste. 


ADMINISTRATIVE AND REGULATORY 


27938 (NP—22894) Nuclear fuel reprocessing and high-level 
waste disposal. Interim report. Pasternak, A.; Moretti, B. (California 
Energy Resources Conservation and Development Commission, 
Sacramento (USA)). Aug 1977. 63p. TIC. 

Report to the California Legislature. Portions of document 
are illegible. 

This is a critique and a minority dissent from the California 
Energy Commission's interim report on nuclear fuel reprocessing 
and high-level waste disposal. The report contains no clear recom- 
mendations to the Legislature. Fourteen months after passage of the 
California nuclear legislation, the Commission has yet to interpret 
the language of the legislation. Where the law calls for an examina- 
tion of the existence and Federal approval of technology, the Com- 
mission is too concerned with Federal timetables for construction 
and licensing of facilities. The interim report fails to advise the 
Legislature of the consequences of a nuclear moratorium. Other 
inadequacies of the interim report are pointed out. It is recommend- 
ed that the Legislature consider removing the requirement that 
reprocessing technology must be found to exist and be approved 
before an LWR can be certified, and that it undertake an assessment 
of the effect a nuclear moratorium would have on California’s ability 
to meet its future electricity needs. (DLC) 


FUSION FUELS 


PROPERTIES 


27939 Solubility of lithium deuteride in liquid lithium. Veleckis, 
E.; Yonco, R.M.; Maroni, V.A. (Argonne National Lab., Il]. (USA)). 
J. Less-Common Met.; 55: No. 1, 85-92(Sep 1977). 

The solubility of LiD in liquid lithium between the eutectic 
and monotectic temperatures was measured using a direct sampling 
method. Solubilities were found to range from 0.0154 mol.% LiD at 
199°C to 3.32 mol.% LiD at 498°C. The data were used in the 
derivation of an expression for the activity coefficient of LiD as a 
function of temperature and composition and an equation relating 
deuteride solubility and temperature, thus defining the liquidus 
curve. Similar equations were also derived for the Li-LiH system 
using the existing solubility data. Extrapolation of the liquidus curves 
yielded the eutectic concentrations (0.040 mol.% LiH and 0.035 
mol.% LiD) and the freezing point depressions (0.23°C for Li-LiH 
and 0.20°C for Li-LiD) at the eutectic point. The results are com- 
pared with the literature data for hydrogen and deuterium. The 
implications of the relatively high solubility of hydrogen isotopes in 
lithium just above the melting point are discussed with respect to the 
cold trapping of tritium in fusion reactor blankets. 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


PHYSICAL ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 29190 


27940 Heated uranium tetrafluoride target system to release non- 
rare gas fission products for the TRISTAN isotope separator. Gill, 
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R.L. Ames, IA; Iowa State Univ. of Science and Technology (1977). 
52p. University Microfilms Order No. 77-25,987. 

Thesis (Ph. D.). 

The development of a heated uranium tetrafluoride target 
system for the TRISTAN isotope separator to release non-rare gas 
fission products is presented. Off-line experiments indicated that 
fluorides of As, Se, Br, Kr, Zr, Nb, Mo, Tc, Ru, Sb, Te, I and Xe 
could be volatilized, but except for Br, Kr, I and Xe, none of these 
elements was observed after mass separation in the on-line experi- 
ments. The results of the on-line experiments indicated a very low 
level of hydride contamination at ambient temperature and conse- 
quently, uranium tetrafluoride replaced uranyl stearate as the prima- 
ry gaseous fission product target. Possible reasons for the failure of 
the heated target system to yield non-rare gas activities are discussed 
and suggestions for designing a new heated target system are pre- 
sented. 


RADIATION SOURCES 
REFER ALSO TO CITATION(S) 28805 


DESIGN AND FABRICATION 
REFER ALSO TO CITATION(S) 29004, 29041, 29042 


27941 Neutron transport calculations for the intermediate-energy 
standard neutron field (ISNF) at the National Bureau of Standards. 
Eisenhauer, C.M. (National Bureau of Standards, Washington, DC); 
Grundl, J.A.; Fabry, A. Natl Bur. Stand. (U.S.), Spec. Publ; No. 
493, 329-334(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

The intermediate-energy standard neutron field(ISNF) estab- 
lished in the thermal column of the NBS reactor is designed to 
produce a benchmark neutron spectrum concentrated between 10 
keV and 3 MeV. Design principles and physical description of the 
spherically symmetric system are summarized. Neutron transport 
calculations of the ISNF spectrum at the center of the facility by the 
discrete-ordinates method are discussed, and results are given for 40- 
group and 240-group computations. The sensitivity of the calculated 
spectrum to variations in important physical parameters such as 
material densities and carbon and boron-10 cross sections is ex- 
plored. 5 figures, 6 tables. 


OTHER INDUSTRIAL USES 


27942 (SAND—76-0312) Effects of heat, radiation, and thermor- 
adiation on the filterability of sewage sludge. Carter, C.V. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Jan 1978. Contract EY-76-C- 
04-0789. 33p. Dep. NTIS, PC A03/MF AO1. 

The effects of heat, radiation and thermoradiation processes 
on the dewatering properties of raw and primary digested sewage 
sludges were investigated. These effects were measured by observ- 
ing the changes in filterability subsequent to treatment. Thermal 
treatment (40° to 95° C) of the sewage sludge resulted in decreased 
filterability. Radiation and thermoradiation treatment increased the 
filterability, the increase being dose and temperature dependent. 
These treatment methods are not as effective as chemical additives in 
increasing the filterability of sewage sludge. The combined use of 
radiation and organic polymer conditioner shows no significant 
improvement in the filterability of sewage sludge over the use of 
polymer alone. There appears to be some interaction; however, it 
shows no useful synergistic effect. 


27943 Use of ionizing radiation for color removal and increased 
biodegradability in tannery wastes. Hyfantis, G.J. Jr. Nashville; Van- 
on Univ. (1977). 155p. University Microfilms Order No. 77- 
19,376. 

Thesis (Ph. D.). 

The special problems associated with the treatment of waste- 
waters generated by the vegetable leather tanning process have been 
studied to determine their treatability utilizing ionizing radiation. 
Conventional treatment schemes do not provide an effective means 
for the removal of color from vegetable tanning wastes. Radiation 
treatment is an advanced treatment method that does effectively 
remove the color. In addition to color removal, radiation treatment 
of vegetable tanning wastes increases the biodegradability. The 
results of this study show that radiation treatment of wastes offers a 
viable method for removing color and increasing biodegradability. 
An economic analysis, which is also included, indicates that in the 
near future radiation treatment will be competitive with other ad- 
vanced waste treatment methods. 
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ISOTOPIC POWER SUPPLIES 
REFER ALSO TO CITATION(S) 28652, 28662 


DESIGN AND FABRICATION 
REFER ALSO TO CITATION(S) 28658, 29043 


27944 (LA—7184-PR) General-Purpose Heat Source Project, 
Space Nuclear Safety Program, and Radioisotopic Terrestrial Safety 
Program. Progress report, January 1978. Baker, R.D. (comp.). (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1978. Contract W-7405- 
ENG-36. 36p. Dep. NTIS, PC A03/MF AO1. 

The formal monthly report covers the studies related to the 
use of 7°*PuO, in radioisotopic power systems carried out for the 
Advanced Systems and Materials Production Division by the Los 
Alamos Scientific Laboratory. The three programs involved are: 
general-purpose heat source development; space nuclear safety; and 
radioisotopic terrestrial safety. 


27945 Calculation method for the determination of geometric and 
electrical maximum efficiency total parameters in thermoelectric ra- 
dioisotope generators. Germano, G. (Snamprogetti S.P.A., Rome). pp 
29-30 of Proceedings of the international conference on thermoelec- 
tric energy conversion. Rao, K.R. (ed.). New York; Inst. of Electri- 
cal and Electronics Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

An analytical method for the determination of geometrical- 
electrical parameters in radioisotope thermoelectric generators is 
given. Input data are: type and power of radioisotope, physical 
characteristics of materials involved (thermal insulation, semicon- 
ductors, etc.), temperature of the heat sink and the output voltage 
requested. The calculation then provides all geometrical and electri- 
cal maximum-efficiency parameters such as: dimension of radioactive 
source, length and section of thermoelectric legs, thickness of ther- 
mal insulation, number of pairs, etc. An application to a low power 
prototype is also examined. 


USES 


27946 Recent terrestrial and undersea applications of radioiso- 
tope thermoelectric generators (RTGs). Rosell, F.E. Jr. (Naval Nucle- 
ar Power Unit, Port Hueneme, CA). pp 7-12 of Proceedings of the 
international conference on thermoelectric energy conversion. Rao, 
K.R. (ed.). New York; Inst. of Electrical and Electronics Engineers, 
Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

For more than a decade the Navy has used strontium-90 
RTGs as remote power sources under diverse conditions at various 
global locations. Four recent projects which give a general cross- 
section of the types of applications for which RTGs have been found 
suitable are discussed. 


27947 Accelerated testing and evaluation of the Navy half-watt 
RTG. Rosell, F.E. Jr. (Naval Nuclear Power Unit, Port Hueneme, 
CA). pp 13-19 of Proceedings of the international conference on 
thermoelectric energy conversion. Rao, K.R. (ed.). New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

In the autumn of 1975 the Navy took delivery of eight small- 
sized, plutonium-fueled radioisotope thermoelectric generators 
(RTGs) from four contractors (each contractor provided two 
RTGs). The purpose of these demonstration models is to prove 
conclusively that it is possible with stage-of-the-art technology and 
materials to produce a super-battery with a 15-year life for use in the 
form of distributed power sources for remote undersea applications. 
It is easy to determine the RTG’s beginning-of-life performance by 
actual measurements, but to forecast accurately its end-of-life per- 
formance requires rigorous determination of its reliability. The test 
and evaluation program (TEP) used and the results obtained in 
determining that reliability are discussed. The TEP is divided into 
three areas: mechanical-electrical, thermochemical-physical, and 
thermoelectric. 


HYDROGEN 
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PRODUCTION 
REFER ALSO TO CITATION(S) 27742, 28615 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 27999 


27948 (CONF-760212—, pp 184-215) Hydrogen for energy stor- 
age: a progress report of technical developments and possible applica- 
tions. Salzano, F.J.; Braun, C.; Beaufrere, A.; Srinivasan, S.; Strick- 
land, G.; Reilly, J.J. (Brookhaven National Lab., Upton, NY). 1977. 

From Engineering foundation conference; Pacific Grove, 
CA, USA (8 Feb 1976). 

In Energy storage: user needs and technology applications. 

The Brookhaven National Laboratory (BNL), supported by 
the Energy Research and Development Administration (ERDA), 
and with some additional support from the Empire State Electrical 
Energy Research Corporation (ESEERCO), has in progress a pro- 
gram to develop the technologies of electrochemical hydrogen pro- 
duction and storage for application as an energy supply and storage 
media. This paper describes work specifically aimed at the possible 
utilization of hydrogen in an electric utility. Several modes of 
application are considered. One case considered in detail is a system 
involving hydrogen production, storage and reconversion where the 
hydrogen is utilized strictly for electric-to-electric storage applica- 
tions. The process and physical configuration, performance and costs 
of such a system are presented and discussed, as well as the progno- 
sis for eventual application in a utility system. A more promising 
application involving the use of hydrogen in a ‘dual mode” system 
in which hydrogen is produced for direct injection into existing 
natural gas lines or utilized as a fuel cell fuel is also discussed. The 
key requirement necessary to make hydrogen production attractive 
for utility application is the flexible and maximum utilization of the 
capital facilities required for production, storage, and where applica- 
ble electric conversion. 


THERMOCHEMICAL PROCESSES 


27949 (COO/2747—3) Thermochemical processes for hydrogen 
production by water decomposition. Progress report, December 31, 
1976—December 31, 1977. Perlmutter, D.D. (Pennsylvania Univ., 
Philadelphia (USA). Dept. of Chemical and Biochemical Engineer- 
ing). Dec 1977. Contract EY-76-S-02-2747. 56p. Dep. NTIS, PC 
A04/MF AOl1. 

A theoretically rigorous and functionally practical model has 
been developed for simulating heat and mass transfer processes that 
occur in a rotary chemical reactor, of the kind that is preferred in 
solids decompositions. The effects of surface renewal of solids on the 
mixing is accounted for, and the model fits our own experiments and 
those reported in the literature. Specifics of the flow patterns and 
solids mixing were checked with photographic and mass transfer 
studies. Chemical kinetics information was obtained from TGA 
experiments on NaHCO; and ZnSO, decomposition reactions. For 
purposes of scale-up it was found that temperatures predicted by 
bench-scale heat transfer estimates were in good agreement with 
those obtained from much smaller-scale TGA runs. The ZnSO, 
decompositions were shown to be catalyzed by additions of either 
NaCl or the transition element oxides of Cr, Fe, or Ni. 


27950 Materials problems in large scale production of hydrogen 
from water and in hydrogen storage. Bamberger, C.E.; DeVan, J.H. 
‘om Ridge National Lab., TN). Metall. Trans., A; 9: 201-206(Feb 
1 ’ 

Methods for the production of hydrogen from water are 
discussed with emphasis on thermochemical cycles. These consist of 
a series of reactions, performed at various temperatures up to about 
1000°C, which by their nature involve some compounds that are 
aggressive toward containment materials. Experience with most 
such reactions is presently not available in the chemical industry, and 
a lack of knowledge is thus evident regarding corrosion-resistant 
materials. The most promising thermochemical cycles are described 
in terms of the aggressiveness of their reagents. Materials problems 
associated with the production of hydrogen by water electrolysis 
and hydrogen storage in the form of metallic hydrides are also 
reviewed. 


27951 Study of thermochemical hydrogen preparation. VI. A 
hydrogenevolving step through the H2S—CO cycle. Dokiya, M.; 
Fukuda, K.; Yokokawa, H.; Kameyama, T. (National Chemical Lab. 
oF * nae Tokyo). Bull. Chem. Soc. Jpn.; 51: No. 1, 150-153(Jan 

A two-step decomposition process of hydrogen sulfide was 
studied. The process is constituted from a hydrogen-evolution step at 
200°C (CO + HzS —- Hz + COS) and a carbonyl sulfide-decompo- 
sition step at 830°C (COS — CO + 1/x.S/sub x/). Almost an 
equilibrium amount of hydrogen could be produced in the first 
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reaction (ca. 40 percent, 200°C, 1 atm, CO/H2S = 2.2) with a cobalt 
sulfide or nickel sulfide catalyst. In the second reaction, an almost 
equilibrium amount of carbony] sulfide (45 percent) could also be 
decomposed into carbon monoxide and elementary sulfur at 830°C 
under | atm with a sufficient reaction rate and selectivity without 
using any catalysts. Carbon dioxide was formed as a by-product in 
the second reaction: however, its yield was only 5 percent of the 
carbon monoxide produced. From these results, it may be concluded 
that this two-step decomposition process of hydrogen sulfide can 
produce more hydrogen than that produced by the direct decompo- 
sition of hydrogen sulfide. In the second reaction, however, the 
recombination of carbon monoxide with elementary sulfur cannot be 
neglected. Thus, a rapid separation of sulfur from carbon monoxide 
is required. 


27952 Method for screening possible thermochemical decomposi- 
tion processes for water using AG°-T diagrams. Kameyama, H.; 
Yoshida, K.; Kunii, D. (Tokyo Univ.). Chem. Eng. J. (Lausanne); 11: 
223-229(1976). 

A systematic search method is proposed for finding good 
thermochemical processes to produce hydrogen and oxygen from 
water by use of the high temperature discharge from nuclear reac- 
tors. This method employs the change of the free energy of reaction 
with temperature as its tool to facilitate the exploration of promising 
processes. 


STEAM REFORMER PROCESSES 
REFER ALSO TO CITATION(S) 27956 


BIOSYNTHESIS AND PHOTOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 28003 


STORAGE 


CHEMISORPTION 
REFER ALSO TO CITATION(S) 27948, 27950 


27953 (BNL—23574) Metal hydride development program at 
Brookhaven National Laboratory. Johnson, J.R.; Reilly, J.J. (Brook- 
haven National Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C- 
02-0016. 10p. (CONF-771131—2). NTIS, MF AO1. 

From DOE annual chemical energy storage and hydrogen 
energy system contracts review; Baltimore, MD, USA (16 Nov 
1977). 


This program is in the nature of a progress report through the 
period September 30, 1976, to September 30, 1977. The following 
subjects will be discussed; the influence of the free energy change 
and the metal atom mobility upon the reaction of intermetallic 
compounds with hydrogen; the properties of ferro-titanium alloy 
hydrides formulated for a specific application (H2—Cl, dual mode 
cell); the effect of cyclic hydriding and dehydriding on FeTi; the 
TiCrz—H system and its properties. 


27954 Configurational entropies and the stabilities of intermetal- 
lic hydrides. Gruen, D.M.; Mendelsohn, M. (Argonne National Lab., 
Ill. (USA)). J. Less-Common Met.; 55: No. 1, 149-152(Sep 1977). 

A detailed examination of the experimental data shows entro- 
py changes (AS) in a series of reactions of hydrogen with AB; 
compounds to differ by up to 6.5 e.u. (mol H2)~}, leading at 300 K to 
differences of about 2 kcal (mol H:2)~! in the free energies of 
reactions and therefore to changes of more than one order of 
magnitude in hydrogen dissocation pressures. The latter quantity is 
of great importance for hydrogen storage applications of metal 
hydrides. It is the purpose of this present note to point out that the 
differences in the entropy changes for a homologous series of 
reactions are most readily understood on the basis of changes in the 
configurational entropies of the ABsHsub(n) ternary hydrides and 
that the configurational entropies can be of considerable importance 
in determining He dissociation pressures. 


INDUSTRIAL AND COMMERCIAL USE 


REFER ALSO TO CITATION(S) 27747 


OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 28526 


OTHER SYNTHETIC AND NATURAL FUELS 


PREPARATION 


CHEMICAL SYNTHESIS 


27955 (SRO—933-2) Transition metal chemistry under high 
carbon monoxide pressure: an infrared spectroscopic study of catalysis 
in the Fischer—Tropsch reactions. King, R.B.; King, A.D. Jr.; aay 
M.Z.; Frazier, C.C.; Hanes, R.M. (Georgia ‘Univ., Athens (U A). 
Dept. of Chemistry). Jan 1978. Contract EY- 76-S-09-0933. 8p. Dep. 
NTIS, PC A02/MF AOI. 

Reactions of Rh compounds with olefins in the presence of 
CO and He were investigated using the spectraclave; results suggest 
the formation of aldehydes and Rhi(CO):2. Addition of C 
[(CHs)sCsM(CO)s]2 was found to increase going from M = Cr to 
Mo and W. HFe(CO),~ was found to be an effective catalyst for the 
water gas shift reaction (CO + HzO = COs + He) at 140°C and 15 
to 30 atm pressure. Other metal carbonyls were screened as cata- 
lysts; methanol solutions of M(CO)s(M = Cr, Mo, and W) in the 
presence of aqueous KOH are active homogeneous catalysts for the 
water gas shift reaction. (DLC) 


27956 Apparatus for reforming combustible into gaseous fuel by 
reaction with decomposition product of hydrogen peroxide. Kosaka, 
K.; Wagatsuma, F.; Shimomoto, M.; Harada, O.; Ueno, Z. (to Nissan 
Motor Co., Ltd.). US Patent 4,059,415. 22 Nov 1977. Priority date 28 
May 1975, Japan. 8p. 

Apparatus for converting a combustible material such as a 
hydrocarbon or carbon fuel into a gaseous fuel containing Hz and/or 
CO by reaction with a heated mixture of O2 and H2O prepared by 
decomposition of HzO: is characterized by the provision of a venturi 
section located upstream of the entrance to a reaction chamber for 
increasing the velocity of the flow of the O.—H2O mixture and 
arrangement of the combustible feed line to add the combustible to 
the mixture at the venturi. 3 claims, 7 figures. 


27957 Method for upgrading synthetic oils boiling above gasoline 
boiling material. Derr, W.R.; McClernon, J.R.; McGovern, S.J.; 
Smith, F.A. (to Mobil Oil Corp.). US Patent 4,059,648. 22 Nov 1977. 
Filed - 9 Jul 1976. 12p. 

Upgrading a product of Fischer-Tropsch Synthesis boiling 
above 300°F is accomplished in a combination operation comprising 
hydrotreating of the 300°F plus product and selective cracking 
portions of the hydrotreated product to provide a product slate 
comprising gas, gasoline, jet fuel, light and heavy oil fractions. 4 
claims, | figures. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 27956, 27964, 27968, 28004 


27958 (PB—271392) Pyrolytic conversion of agricultural and 
forestry wastes in Ghana: a feasibility study. (Georgia Inst. of Tech., 
Atlanta (USA). Economic Development Lab.). Jul 1976. Contract 
AID/ta-C-1290. 47p. NTIS PC A03/MF AO1. 

This report describes the results of a field study to determine 
the quantities and characteristics of waste in Ghana and the feasibil- 
ity of using pyrolytic conversion of these wastes. The study shows 
that Ghana is generating 2,735,100 tons of agricultural and forestry 
waste materials each year that are suitable for pyrolytic conversion. 
Using pyrolytic conversion of all these waste materials, approximate- 
ly 342,000 tons of charcoal and perhaps 273,000 tons of oil could be 
produced. The market value of the end products would be about 
$48,396,000 each year. A preliminary description of an appropriate 
technology version of a continuous/batch pyrolytic conversion 
system is also presented in this report. 


27959 (PB—271714) A complete disposal-recycle scheme for ag- 
ricultural solid wastes. Final report January 1974—June 1976. Busby, 
M.R.; Tragitt, G.; Norman, R.; Hillsman, K. (Tennessee State Univ., 
Nashville (USA)). May 1977. Contract EPA-R-802739. 62p. NTIS 
PC A04/MF AO1. 

This investigation applied the anaerobic process to the pro- 
duction of methane gas and a stabilized sludge from cow manure and 
farm clippings in laboratory pilot plants as well as a full-scale (2,000 
gal.) digester system. The quantity and quality of gas produced, the 
biochemical and chemical oxygen demands, and the nutritional value 
of the digested sludge for both the laboratory and full-scale plants 
were evaluated. 


27960 (PB—272241) Case study of the Los Angeles County Palos 
Verdes landfill gas development pw. Report for Oct 74—Jul 76. 
Bowerman, F.R.; Rohatgi, N.K.; Chen, K.Y.; Lockwood, R.A. 
(CDM, Inc., Pasadena, Calif. (USA). Jul 1977. Contract EPA-68-03- 
2143. 114p. NTIS PC A06/MF AOI. 

This report documents the first-ever-attempt to capture sani- 
tary landfill gases and beneficiate them to natural gas pipeline 
quality--or very nearly so. For this reason the authors must credit 
the entrepreneurs for a successful first full-scale demonstration of a 
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technology that produces very nearly pure methane and wish to 
compliment the Los Angeles County Sanitation Districts for the 
willingness, cooperation, and technical assistance that made the 
demonstration a. That this demonstration failed to show an 
economic viability during the twelve-month study period only sug- 
gests that further consideration should be given to improving the 
dependability of the molecular sieve process for landfill gas benefi- 
ciation, to the study of alternative beneficiation processes, and/or 
alternative uses for less modified landfill gases. Perhaps more serious 
consideration should be given to the use of landfill gas with little or 
no modification, except perhaps moisture removal. Reciprocating 
ston engines, rotary turbines, steam generators, air heaters, and a 
ost of other devices can be fueled successfully with mixtures of 
methane, carbon dioxide, and small amounts of other gases, provided 
the heat content is not below certain critical levels. 


27961 (PB—272423) Synthetic fuel production from solid wastes. 
Final report. Feber, R.C.; Antal, M.J. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Sep 1977. 87p. NTIS PC A05/MF AO1. 

The work described in this report has two objectives: first, to 
evaluate potential catalysts for the commercial practice of the gasifi- 
cation of chars produced by the pyrolysis of municipal or industrial 
wastes; second, to determine the potential for synthetic fuel produc- 
tion from solid wastes produced in this country, and to explore the 
feasibility of providing the heat required for the gasification reac- 
tions by coupling a chemical reactor to a solar collector. To meet 
the first objective, a small scale, fixed bed, flow through reactor was 
assembled, and a number of potential catalysts were tested on chars 
from a number of sources. The alkali metal carbonates are superior 
to any of the catalysts for gasification with both steam and carbon 
dioxide at 650C. With these catalysts, rates of gasification by steam 
are increased by factors of two to three, and rates of gasification by 
carbon dioxide, by factors up to ten. The rates are comparable with 
those observed elsewhere with other carbonaceous materials. To 
meet the second objective, several possible schemes for coupling a 
solar collector and a gasification reactor are suggested, and econom- 
ic analyses of the systems are attempted. It is concluded that a 
feasible, economically attractive systems is possible. 


PROPERTIES 


27962 (PB—271889) Characterization and research investigation 
of methanol and methyl fuel. Final report. Pefley, R.K.; Browning, 
L.H.; McCormack, M.C.; Hornberger, M.L.; Likos, W.E. (Santa 
Clara Univ., Calif. (USA). Dept. of Mechanical Engineering). Aug 
1977. 121p. (ME—77-1). NTIS PC A06/MF AO1. 

An automotive engine mounted on a dynamometer is used to 
generate power, efficiency, and emissions maps which compare 
methanol with gasoline. This data is also used in conjunction with a 
computer program to predict vehicle performance and emissions. 
Methanol is found to offer advantages over gasoline. Two alternates 
to the stock fuel preparation system are also evaluated. They show 
improvements over the stock system. Computer modeling of the 
thermokinetic events in the test engine using methanol has allowed 
predictions of power, efficiency and emissions as functions of com- 
pression ratio, spark advance, air-fuel ratio and speed. High com- 
pression ratios appear beneficial. The report also considers engine 
wear, cold start aspects of methanol. It also presents some gas 
— evidence which favors methanol over commercial turbine 
uel. 


PREPARATION 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 27743 


27963 (PERC—0060-8) Sulfur poisoning of catalysts: a study of 
activity decay in methanol synthesis and Fischer—Tropsch catalysis. 
Final report. Gikis, B.J.; Isakson, W.E.; McCarty, J.G.; Sancier, 
K.M.; Schechter, S.; Wentrcek, P.R.; Wood, B.J.; Wise, H. (Stanford 
Research Inst., Menlo Park, Calif. (USA)). 1977. Contract EY-76-C- 
02-0060. 199p. Dep. NTIS, PC A09/MF AOI. 

The objective of this research program was to study the 
deactivation of commercial catalysts used for the production of 
liquid fuels from carbon monoxide and hydrogen. This final report 
describes the two main areas of research: sulfidation of methanol- 
synthesis catalysts and carburization of Fischer-Tropsch catalysts. In 
methanol synthesis significant effort was devoted to the problem of 
sulfur poisoning of several commercial high-pressure and low-pres- 
sure catalysts at space velocities and pressures encountered in indus- 
trial practice. This work was supplemented by studies of sulfur 
segregation and distribution on catalyst surfaces measured by Auger 
electron spectroscopy and by surface area “titration’’ measurements. 
In the investigation of reactivation of sulfur-poisoned catalysts, we 
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examined the thermodynamics of bulk and surface sulfur in equilibri- 
um with H2 for the copper and iron systems. In the area of Fischer- 
Tropsch catalysis, we examined the processes of bulk carburization 
and of surface carbon deposition on promoted iron-based catalysts. 
Thermochemical calculations were made to establish the phase- 
boundary compositions of the stable products (CO, CO2, HzO, He, 
CH,) in equilibrium with Hagg carbide, cementite, and magnetite. 
Recent interest in the application of ruthenium-based catalysts for 
Fischer-Tropsch synthesis led to studies of carbon buildup and sulfur 
poisoning of alumina-supported ruthenium catalysts. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 28816 


27964 Building a new base for methanol. Processing; 61: No. 8, 
76-79(Aug 1977). 

From 27. Canadian chemical engineering conference; Calga- 
ry, Alberta, Canada (23 Oct 1977). 

Current research on the synthesis of methane/methanol from 
biomass is reviewed as an indication of feasible new sources of 
chemical feedstocks for Canadian industry. Biomass can be convert- 
ed by thermochemical (pyrolysis) methods or by biological (anaero- 
bic digestion) methods. Pyrolysis of biomass yields a mixture of 
carbon oxides, hydrogen, and methane, a fuel gas suitable for metha- 
nol production. Anaerobic digestion yields CHs, CO2, and HS. 
Alternatively the biomass can be hydrolyzed to glucose and this 
fermented to ethanol. The economics of the processes are briefly 
considered. (JSR) 


PREPARATION 
REFER ALSO TO CITATION(S) 28023 


27965 (PB—271916) Production of ammonia using coal as a 
source of hydrogen. Annual report No. 2. Laukhuf, W.L.S. (Kentucky 
Univ., Lexington (USA). Inst. for Mining and Minerals Research). 
Apr 1977. 49p. 

A study was performed to determine an optimum set of 
operating conditions for a coal gasifier used to provide hydrogen for 
a 1200-ton per day ammonia synthesis plant. The feedstock was a 
high-sulfur Western Kentucky coal. By using a thermodynamic 
equilibrium model of a gasifier, it was found that if more steam was 
sent to the gasifier and less oxygen or air was sent, more hydrogen 
would be produced. However, based on the amount of hydrogen 
produced, no optimum operating conditions were determined. Based 
on economics and the cost to produce one ton of ammonia, optimum 
gasifier operating conditions were determined. More efficient operat- 
ing conditions for the water-gas shift reactor were also determined. 
A kinetic model of a fluidized-bed gasifier was developed. Using this 
model, it was found that less hydrogen is produced in the gasifiers 
than predicted by the thermodynamic model. However, it was found 
that when the gasifiers were sized to operate nearer to full capacity, 
ammonia could be produced more cheaply using the kinetic model 
than the thermodynamic model in several cases. Test results indicat- 
ed that when using the kinetic model no gasifier could produce 
ammonia more cheaply than the current selling price of ammonia 
produced by using the normal steam reforming of natural gas 
method. 


SOLID WASTE FUELS 
REFER ALSO TO CITATION(S) 28128 


27966 (AD-B—016588) Energy utilization of solid waste at small 
naval bases: an economic decision model and comparison of two types 
of systems. Technical note Jul 74—Jul 75. Stone, P.L. (Civil Engi- 
neering Lab. (Navy), Port Hueneme, Calif. (USA)). Dec 1976. 28p. 
(CEL-TN—1465). NTIS PC A03/MF AO1. 

The decision model presented allows a quick estimate of 
savings-to-investment ratio that may be achieved by burning solid 
waste to generate utility steam at military bases having 10 to 50 tons 
per day (9 to 45 Mg/da) of waste fuel. The two types of systems 
compared use either a rotary grate or a controlled-air furnace for 
burning the waste fuel. (Author) 


27967 (IS-M—124) Environmental effects of burning solid waste 
as fuel. Shanks, H.R.; Hall, J.L.; Joensen, A.W. (Ames Lab., Iowa 
(USA); Iowa State Univ. of Science and Technology, Ames (USA). 
Engineering Research Inst.). 1977. Contract W-7405-ENG-82. 6p. 
(CONF-771113—13). Dep. NTIS, PC A02/MF AO1. 

From 4. joint conference on sensing of environmental pollut- 
ants; New Orleans, LA, USA (6 Nov 1977). 
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The City of Ames, Iowa, is burning processed solid waste as a 
supplemental fuel with coal in two traveling grate boilers and one 
tangentially fired boiler at its Municipal Power Plant. A complete 
environmental study of the facility is being conducted as a joint 
program by the Energy Research and Development Administration 
and the Environmental Protection Agency. Results will be presented 
for one of the traveling grate boilers while burning various amounts 
of processed solid waste with high sulfur content Iowa coal. 


27968 Energy from solid wastes. Cheremisinoff, P.N.; Morresi, 
A.G. New York; Marcel Dekker, Inc. (1976). 512p. . 

Solid wastes present both a troublesome and expensive dis- 
posal problem and a potential source of energy. The purpose of this 
book is to alert engineers, managers, and others to the possibilities of 
wastes as an energy source. An introductory chapter outlines the 
sources and composition of municipal, agricultural, and industrial 
wastes. Economic considerations affecting the decision on the type 
of waste disposal or processing are outlined. Solid-waste combustion 
with resource and energy recovery is under study in St. Louis and 
East Bridgewater, Massachusetts, and pyrolysis systems are under 
construction in Baltimore and Saugus, Massachusetts. The Europe- 
an, Japanese, and Canadian experiences with steam generation from 
solid-waste combustion are reviewed. Research efforts to convert 
wastes into gaseous fuels by anaerobic digestion, hydrogasification, 
and pyrolysis are summarized. Recycling of plastics and waste oils is 
another potential energy source. Animal wastes can be used to 
produce methane, char, fuel oil, or single-cell protein. The methane 
generated in sanitary landfills can possibly be recovered. Wood 
wastes and sewage sludge can be burned as fuel. Solid-waste-separa- 
tion methods and metals recovery from solid wastes are reviewed in 
the final chapters. 167 references. (JSR) 


HYDRO ENERGY 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 28630 


27969 (FPC-P—43) Hydroelectric power resources of the United 
States: developed and undeveloped. (Federal Power Commission, 
Washington, D.C. (USA)). 1 Jan 1976. 152p. GPO $2.20. 

This publication, the seventh in this series issued by the 
Federal Power Commission, presents data as of January 1, 1976, on 
the capacity, generation, and other characteristics of the developed 
and undeveloped hydroelectric power resources of the United 
States. Principal statistics are shown by major drainages and river 
basins and by geographic divisions and States. This series of reports 
is the only single source of such data in the United States. Expanded 
coverage is given to hydroelectric developments under construction 
and those projected for future construction. Also, additional atten- 
tion is given to legislative enactments that preclude hydroelectric 
power developments in certain river reaches. 


PLANT DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 28491 


27970 Modern trends in selecting and designing Kaplan turbines. 
I. de Siervo, F.; de Leva, F. (ELC-Electroconsult, Milan). Jnt. Water 
Power Dam Constr.; 29: No. 12, 51-56(Dec 1977). 

Results of an extensive investigation carried out on more than 
130 Kaplan turbines manufactured all over the world are presented 
in the form of statistical diagrams providing engineers with the latest 
information for preliminary design of hydro powerplants. 


27971 Installing hydro units in restricted spaces. Gordon, J.L. 
(Montreal Engineering Co. Ltd.). Int. Water Power Dam Constr.; 29: 
No. 12, 57-62(Dec 1977). 

Many North American utilities are currently adding capacity 
to existing hydro developments, and often the new units are larger 
than the original ones. The way in which civil and hydraulic 
constraints at three sites affected the size of new units added is 
described. 


POWER CONVERSION SYSTEMS 


27972 Certification of the quality of hydraulic turbine equipment. 
Gal'perin, M.I.; Kosilin, Yu.M.; Turnyanskii, G.M.; Margolin, Yu.A. 
(Leningrad Metall Works, USSR). Energomashinostroenie; No. 6, 42- 
43(1977). (In Russian). 


HYDRO ENERGY 2877 


The procedures of certification of the quality of hydraulic 
turbines made by different manufacturers in the USSR are explained. 
It is concluded that problems of certification of hydraulic turbines 
prior to testing them in natural conditions and prior to the attain- 
ment by them of design parameters have not yet found their final 
solution. 


SOLAR ENERGY 


REFER ALSO TO CITATION(S) 28647, 28649 


27973 (HCP/M4007—01) Solar energy applications centers: a 
strategy to facilitate the commercialization of solar energy in New 
England. (Center for Energy Policy, Inc., Boston, Mass. (USA)). Jan 
1978. Contract EG-77-C-01-4007. 151p. Dep. NTIS, PC A08/MF 
AOl. 

The purpose of the report is to provide the Energy Research 
and Development Administration (ERDA), and in particular the 
four regional solar energy centers (RSECs) with a plan to establish a 
workable program for increasing the commercial market penetration 
of available solar technology for space conditioning and water 
heating. It is recommended that these regional solar energy centers 
(RSECs) concentrate their commercialization efforts on the building 
industry. This can be done most effectively by establishing a net- 
work of small local solar energy applications centers (SEACs) 
within the four regions to provide on-going assistance and education 
to members of the industry and their customers. Because of the 
pressing need for cheaper energy alternatives in New England, it is 
believed this region offers a good area to demonstrate the feasibility 
of this approach. The present state of the solar energy industry in 
New England is described. The problems faced in the commercial- 
ization of solar technology, particularly by the building industry are 
discussed, and it is recommended that solar energy applications 
centers (SEACs) be established to provide the educational and 
technical assistance the public and the building industry will require 
if there is to be rapid commercial development of solar technology 
in the next five to ten years. The programs that these SEACs will 
need to undertake are described in detail. The operating guidelines a 
SEAC would follow in order to reach its audience effectively are 
presented. (WHK) 


27974 Solar energy prospects for Britain. Page, J.K. Coal Energy 
Q.; No. 4, 30-39(Spr 1975). 

Some of the experiments on photosynthesis, electricity pro- 
duction and hot water heating underway in Britain are described. 
U.K. and U.S. funding are compared and it is considered that 
collaboration with the fossil fuel industries would be rewarding. 


RESOURCES AND AVAILABILITY 


27975 (PB—271778) Energy conservation via solar energy appli- 
cations to multi-family and commercial structures. volume i. solar- 
climatic zones and respective design year data for New York state. 
Bailey, B. (State Univ. of New York, Albany (USA). Atmospheric 
Sciences Research Center). 7 Sep 1977. 50p. (ASRC-SUNY-Pub— 
418). NTIS PC A03/MF AOl1. 

This report describes the processes employed in assembling 
full sets of real hourly weather data totalling one year apiece. These 
sets, known as design years attempt to climatically represent four 
regions comprising the state of New York. 


27976 Reducing solar radiation transmittance of installed glazing. 
Mazzoni, R.J. (to PPG Industries, Inc.). US Patent 4,041,663. 16 
Aug 1977. Filed date 30 Jul 1976. 8p. 

Transmittance of solar radiation (heat and/or light) through a 
glazing installation is reduced by adhering an additional pane of glass 
directly onto an installed pane with no airspace therebetween. 


27977 Calculation of monthly average insolation on tilted sur- 
faces. Klein, S.A. (Univ. of Wisconsin, Madison). Sol. Energy; 19: 
No. 4, 325-329(1977). 

Several simplified design procedures for solar energy systei"is 
require monthly average meteorological data. Monthly average daily 
totals of the solar radiation incident on a horizontal surface are 
available. However, radiation data on tilted surfaces, required by the 
design procedures, are generally not available. A simple method of 
estimating the average daily radiation for each calendar month on 
surfaces facing directly towards the equator has been presented by 
Liu and Jordan. This method is verified with experimental measure- 
ments and extended to allow calculation of monthly average radi- 
ation on surfaces of a wide range of orientations. 
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27978 Validity of the isotropic-distribution approximation in 
solar energy estimations. Dave, J.V. (IBM Scientific Center, Palo 
Alto, CA). Sol. Energy; 19: No. 4, 331-333(1977). 

Results of numerical simulation are presented for the diffuse 
and direct energy passing through a Sun-facing flat surface located 
at the bottom of plane-parallel models of non-absorbing, homogene- 
ous atmospheres. Computations of the diffuse component were car- 
ried out with a high degree of accuracy, and also were carried out 
using the well-known, isotropic-distribution approximation for the 
sky energy. It is shown that the results obtained with the isotropic- 
distribution approximation are consistently smaller than those ob- 
tained with the exact procedure. These two sets of results can differ 
by a factor 1 to 6 depending upon the optical characteristics of the 
model and the position of the Sun. 


27979 Autocorrelation and stochastic modelling of insolation se- 
quences. Brinkworth, B.J. (University Coll., Cardiff, Wales). Sol. 
Energy; 19: No. 4, 343-347(1977). 

The output of solar thermal systems is sensitive to variations 
in the solar energy input. Among the important features of these 
variations is their sequential character, which has not hitherto been 
taken into account. It is shown that the sequential characteristics of 
the daily insolation can be represented in simple numerical terms, 
derived from the autocorrelation functions of a straightforward 
stochastic model. Synthetic sequences can then be generated, which 
match the long-term characteristics of the insolation with respect to 
its sequential properties, as well as to the seasonal trend and the 
variance of the fluctuations. 


27980 Correlation equation for hourly diffuse radiation on a 
horizontal surface. Orgill, J.F.; Hollands, K.G.T. (Univ. of Waterloo, 
Ontario). Sol. Energy; 19: No. 4, 357-359(1977). 

An analysis of hourly diffuse radiation on a horizontal surface 
is presented and an equation recommended to determine the hourly 
ratio of diffuse-to-total radiation received in a horizontal surface. 
The results of the new correlation equation are compared with 
earlier equations with recommendations made as to its use with solar 
energy computer simulation programs. 


27981 Globoscope. Jenness, J.R. Jr. (Pennsylvania State Univ., 
University Park). Sol. Energy; 19: No. 4, 361-363(1977). 

More than twenty years ago Gunnar Pleijel, a Swedish archi- 
tect, conceived an optical system for evaluating the solar-energy 
potential of a site surrounded by an irregular skyline. It can also 
measure, in advance, the shading effect of proposed nearby struc- 
tures. 


ECONOMICS 
REFER ALSO TO CITATION(S) 28037 


27982 (PB—272295) Federal incentives for solar homes. an as- 
sessment of program options. Final report. Epstein, P.; Barrett, D. 
(Regional and Urban Planning Implementation, Inc., Cambridge, 
Mass. (USA); Boston Urban Associates, Mass. (USA); OR/MS Dia- 
logue, Inc., Cambridge, Mass. (USA)). Jul 1977. Contract HUD-H- 
2544. 261p. NTIS PC A12/MF AOl1. 

The report examines the costs and impacts of possible Federal 
financial incentives to accelerate the residential market for solar 
domestic water heating and/or space heating systems. The study 
focuses on single family homes and estimates market impacts of 
various incentive options based on a field survey of 1500 households 
in eight cities. The cost analysis includes an assessment of subsidy 
levels as well as associated administrative costs. A number of supple- 
mental issues relating to the design and implementation of a solar 
incentive program are also discussed at some length. 


ENVIRONMENTAL, LEGAL, AND 
INSTITUTIONAL ASPECTS 


REFER ALSO TO CITATION(S) 28064 


SOLAR ENERGY CONVERSION 
REFER ALSO TO CITATION(S) 28523 


27983 Solar energy conversion through phase transformations. 
Srivastava, R.C. (Birla Inst. of Tech. and Science, Pilani, India); 
Murthy, A.S.N.; Saini, G.R. Int. J. Energy Res.; 2: No. 1, 43- 
45(1978). 

Sodium thiosulphate pentahydrate and sodium sulphate deca- 
hydrate show appreciable potential differences and currents when 
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the solid phase is in contact with its molten phase. The studies offer a 
new method for converting solar energy into electrical power. 


PHOTOVOLTAIC CONVERSION 
REFER ALSO TO CITATION(S) 28007, 28009 


27984 (EPRI-ER—633) Silicon photovoltaic cells in TPV con- 
version. Interim report. Bracewell, R.N.; Swanson, R.M. (Stanford 
Univ., Calif. (USA). Stanford Electronics Labs.). Feb 1978. 86p. 
Dep. NTIS, PC A05/MF AO1. 

A preliminary assessment of the feasibility of a solar-electric 
thermophotovoltaic system has been performed. In concept, the 
proposed system uses concentrating mirrors focused on a thermo- 
photovoltaic (TPV) converter that operates at high power density 
and potentially high efficiency. Within the TPV converter, the 
concentrated sunlight heats a refractory radiator. A photovoltaic 
cell faces the radiator, receives incandescent radiation from it, and 
converts this radiation into electricity. TPV conversion has several 
features that may make it economically attractive. First, based on 
preliminary theoretical and experimental results, the achievable cell 
conversion efficiency is expected to be in the — 30% to 50%. 
These high efficiencies may be attractive in light of high supporting 
structure cost estimates for proposed photovoltaic systems. ond, 
the system runs with a concentration ratio of 300 to 500 at the 
photocell, permitting the use of an expensive and sophisticated 
converter, which will be necessary to obtain high efficiency. A 
numerical model of TPV conversion was deveioped both for the 
purpose of assessing TPV conversion and to facilitate an initial 
~~ of TPV photocells. Also, a facility for experimentally evaluat- 
ing TPV photocells was designed and built. Three runs of TPV cells 
were fabricated and tested. These runs achieved efficiencies of 7, 10 
and 12% respectively. The cells have negligible resistance loss at 
currents up to 50 A/cm? or 1000 suns. When proper electrical and 
geometrical parameters for the photovoltaic cell were assumed, the 
numerical model was found to describe correctly all aspects of the 
observed behavior of the TPV cells. The model predicts that reduc- 
tion of parasitic absorption to levels considered achievable will yield 
TPV cell efficiencies in excess of 30%. 


27985 (ERDA/JPL/954355—77/3) Large area silicon sheet by 
EFG. Annual progress report, October 1, 1976—September 30, 1977. 
Wald, F.V. (Mobil Tyco Solar Energy Corp., Waltham, Mass. 
(USA)). 15 Sep 1977. Contract NAS-7-100-954355. 119p. Dep. 
NTIS, PC A06/MF AOl. 

Results on the first growth of 7.5 cm wide ribbon at speeds of 
6.4 cm/min are presented, and the problems which have been seen 
during these attempts are discussed. Also, progress is reported in the 
area of understanding fluid flow effects during EFG growth. In fact, 
experiments indicate that it is likely to be possible to redistribute 
impurities in the ribbon so that large areas possess much higher 
purity. This is a significant finding which will be further pursued. 
The multiple ribbon machine was used during this quarter in the 
main as a test bed for various experiments, including further devel- 
opment of automatic controls, while the parts are being obtained to 
prepare for the end-of-year five-ribbon demonstration. In the charac- 
terization task, the main finding was obtained by chemical analysis 
which showed the persistent presence of Fe, Cr, Ni, and Co in 
significant concentrations in the resistance furnace-grown ribbons. 
The conceptual design task is concentrating increasingly on an 
understanding of the reliability of both the furnace parts and the 
growth process as such, since this aspect can be shown to have 
profound influence on the economics. Finally, cost analysis has come 
to the conclusion that a conversion cost of $14.00/m? is achievable 
using a ten ribbon system growing 7.5 cm wide ribbons at 7.5 cm/ 
min with one operator. However, the interactions of the various 
variables are quite complex and the default assumptions are quite 
conservative so that a simple statement as that above should definite- 
ly be understood in the context of the total analysis. 


27986 (ERDA/JPL/954527—77/3) Investigation of test meth- 
ods, material properties, and processes for solar cell encapsulants. 
Fifth quarterly progress report, May 12, 1976—August 12, 1977. 
(Springborn Labs., Inc., Enfield, Conn. (USA)). Aug 1977. Contract 
NAS-7-100-954527. 44p. Dep. NTIS, PC A03/MF AO1. 

The goal of this program is to identify, evaluate, and recom- 
mend encapsulant materials and processes for the production of cost- 
effective, long-life solar cell modules. During this quarter, three 
urethane materials were investigated: two thermoset potting com- 
pounds and one moisture-cure coating. The castable potting com- 
pounds deteriorated rapidly upon exposure to accelerated aging 
conditions, but the coating formulation proved to be surprisingly 
stable and retained extremely high optical transmittance values. 
These materials are still undergoing exposure to further evaluate 
their properties. Polyvinyl butyral (PVB) degrades under the experi- 
mental conditions used in this program. Further experimentation will 
be required to clearly define the factors responsible for degradation. 
A study was conducted on upgrading selected materials with ultra- 
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violet absorbers to impart better stability to optical and mechanical 
characteristics upon weathering. Cellulose acetate butyrate was the 
most conspicuous success. Aged specimens that had previously 
melted/degraded to the point of destruction remained intact, to be 
tested. Attempts were made to monitor material degradation from 
carbonyl absorption using attenuated total reflectance (ATR tech- 
niques in the infrared spectrum. Cell encapsulation efforts have 
presented many difficulties, and present investigations are focused on 
plasma spray techniques for use with thermoplastic compounds. 


27987 (N—77-28153) Orbital construction demonstration study. 
Volume 3: requirements document. Final report. (Grumman Aero- 
space Corp., Bethpage, N.Y. (USA)). Jun 1977. Contract NAS9- 
14916. 96p. (NASA-CR—151466). NTIS PC A05/MF AO1. 

A comprehensive set of requirements that defines the objec- 
tive, scope and configuration of the orbital test facility needed to 
demonstrate the necessary automated fabrication, construction and 
assembly technology is provided. In addition to the requirements for 
the orbital demonstration facility, a detailed list of experiment re- 
quirements is included for various areas of technology. 


27988 (N—77-28216) Electrical characteristics of 2-omega-cm 
0.046-cm-thick silicon solar cells as a function of intensity and tem- 
perature. Berman, P.A.; Miyahara, T.F.; Anspaugh, B.E. (Jet Propul- 
sion Lab., Pasadena, Calif. (USA)). 1 Jul 1977. Contract NAS7-100. 
38p. (NASA-CR—154108; JPL-PUBL—77-27). NTIS PC A03/MF 
AOl. 

Electrical characteristics of Mariner ‘71 type of silicon solar 
cells are presented in graphical and tabular format as a function of 
intensity and temperature. 


27989 (N—77-28580) The 200 watts/kilogram solar array con- 
ceptual approach study. phase 2: assessment report for proof-of-con- 
cept experiments and halley’s comet concentrator array. (General 
Electric Co., Philadelphia, Pa. (USA). Space Div.). 8 Jul 1977. 
Contract JPL-954393. 56p. (NASA-CR—153938; REPT—200W/ 
KG-7-77-048). 

The activities associated with the fabrication, handling, and 
testing of 2-mil solar cell modules on a flexible substrate are demon- 
strated. It is shown that 2-mil solar cells can be reliably handled, 
welded, and bonded to a Kapton substrate. Flexible Invar intercon- 
nects can be used to interconnect individual cells to form modules. 
These solar cell modules can be temperature cycled, wrapped 
around a 10-inch diameter drum, and vibrated to the shuttle environ- 
ment with no significant damage. A bonding technique was devel- 
oped to physically join adjacent modules that is stronger than the 
Kapton, itself. Ultraviolet radiation tests were performed on RTV - 
silicone as a cell cover material - with very encouraging results. 


27990 (NTIS/PS—77/0957) Silicon solar cells. Volume 1. 
1970—1975 (citations from the Engineering Index data base). Report 
for 1970—75. Smith, M.F. (National Technical Information Service, 
Springfield, Va. (USA)). Nov 1977. 207p. NTIS PC NO1/MF NOI. 

Worldwide research on silicon solar cell development, design, 
costs, and efficiency are cited. The preparation, fabrication, and 
doping of these cells are covered in relation to solar energy conver- 
sion and their photoelectric properties. The effects of radiation on 
the performance of solar cells, solar arrays, and cell coatings are also 
presented. (This updated bibliography contains 200 abstracts, none 
of which are new entries to the previous edition.) 


27991 (NTIS/PS—77/1036) Optical coatings for solar cells and 
solar collectors (a bibliography with abstracts). Report for 1964-N 77. 
Smith, M.F. (National Technical Information Service, Springfield, 
Va. (USA)). Nov 1977. 269p. NTIS PC NO1/MF NO1. 

Materials and research for the development of selective coat- 
ings for solar energy conversion devices are described in these 
citations. These materials include types of coatings or covers used to 
reflect or transmit solar radiation in order to optimize solar conver- 
sion to heat or electricity. Most studies concern anti-reflection, 
thermal control, or reflective coatings. Coatings which act as optical 
filters are also covered. (This updated bibliography contains 264 
abstracts, 102 of which are new entries to the previous edition.) 


27992 (NTIS/PS—77/1051) Cadmium sulfide solar cells (cita- 
tions from the NTIS data base). Report for 1964-Nov 77. Smith, M.F. 
(National Technical Information Service, Springfield, Va. (USA)). 
Dec 1977. 249p. NTIS PC NO1/MF NO1. 

Citations from Federally-funded research cover cadmium sul- 
fide solar cell theory, design, development, fabrication, and degrada- 
tion. Studies include junctions with thin films of copper sulfide, 
selenides, and tellurides. The performance, testing, analysis, efficien- 
cy, and costs of these cells are covered. (This updated bibliography 
contains 244 abstracts, 22 of which are new entries to the previous 
edition.) 


27993 (NTIS/PS—77/1052) Cadmium sulfide solar cells (cita- 
tions from the Engineering Index data base). Report for 1970-Nov 77. 
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Smith, M.F. (National Technical Information Service, Springfield, 
Va. (USA)). Dec 1977. 144p. NTIS PC NO1/MF NO1. 

Worldwide research on cadmium sulfide solar cell design, 
development, fabrication, heterojunctions, doping and performance 
are cited in this bibliography. Studies on defects, protective coatings, 
and arrays are included. Thin films of copper indium selenide, 
copper sulfide, indium phosphide, cadmium selenides, and cadmium 
tellurides are among those described in these photovoltaic systems. 
(This updated bibliography contains 144 abstracts, 47 of which are 
new entries to the previous edition.) 


27994 (SAND—76-7008) Terrestrial photovoltaic power systems 
with sunlight concentration. Semi-annual progress report, January 1, 
1976—June 30, 1976. (Arizona State Univ., Tempe (USA). Coll. of 
Engineering and Applied Sciences). 1976. Contract EY-76-C-04- 
0789. 133p. Dep. NTIS, PC A07/MF AO. 

Several silicon cells especially designed for concentration by 
Spectrolab were tested in concentrated sunlight. For constant tem- 
perature operation all of these cells showed an increase in efficiency 
up to about 10 to 15 suns and then a gradual decrease as the intensity 
continued to increase. Cells with 20 grids/cm and 40 grids/cm were 
tested in three concentrating test beds: A five foot diameter paraba- 
loid (1 < CR < 500); a circular Fresnel Lens (1 < CR < 80); and 
the fixed mirror linear trough (1 < CR < 30). The temperature 
characteristics of the concentration cells were experimentally shown 
to be similar to conventional space type cells with efficiency linearly 
decreasing with temperature. They did however maintain their supe- 
riority at high solar intensities and elevated temperatures. Very little 
effect was observed in the electrical output of cells when various 
conductivity water solutions were on top of the cells as would be the 
condition if front surface cooling of the cells were desired. Since the 
cell efficiency is critically important in determining the cost of 
concentration systems, some effort was directed toward increasing 
the efficiency of cells. Surface texturing was experimentally investi- 
gated and it was found that uniform tetrahedral surfaces could be 
obtained if the surface is sensitized with a carbon compound before 
etching. Also the potential of increasing efficiencies by putting 
different material cells in optical series was analytically investigated, 
and thermal testing of solar cell array cooling with passive finned 
heat sink arrays is described. 


27995 (SAND—77-7020) Terrestrial photovoltaic power systems 
with sunlight concentration. Annual progress report, January 1, 
1976—December 31, 1976. (Arizona State Univ., Tempe (USA). 
Coll. of Engineering and Applied Sciences). 1977. Contract EY-76- 
C-04-0789. 195p. Dep. NTIS, PC A09/MF AO1. 

Research work on the development of solar cell arrays using 
solar concentrators is reported. The status of concentrated solar cell 
and system testing is reported including cell characteristics at high 
intensities, temperature dependence of cells, front surface cooling, 
multiple cell concepts shadowing effects, and surface texturing for 
increased efficiency. Research on thermal testing and analysis is 
described in detail. (WHK) 


27996 (SAND—78-0239) Sandia Laboratories’ 1977 concentra- 
tor silicon solar cell: design, fabrication, and performance. Fossum, 
J.G.; Burgess, E.L. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
Feb 1978. Contract EY-76-C-04-0789. 9p. Dep. NTIS, PC A02/MF 
AOl. 

The 1977 version of Sandia Laboratories’ concentrator silicon 
solar cell is described. The design, the fabrication, and the perform- 
ance of the cell are specified. 


27997 Operation of the semiconductor-insulator-semiconductor 
(SIS) solar cell: Theory. Shewchun, J.; Dubow, J.; Myszkowski, A.; 
Singh, R. (Division of Engineering, Brown University, Providence, 
Rhode Island 02912). J. Appl. Phys.; 49: No. 2, 855-864(Feb 1978). 

Recently 12% efficient indium tin oxide (ITO) on silicon solar 
cells have been reported. Experiments indicate the presence of a thin 
interfacial insulating layer. Thus, these devices appear to belong to a 
class of semiconductor-insulator-semiconductor (SIS) solar cells 
where one of the semiconductors is a degenerate wide-band-gap 
oxide. We have developed a theory in terms of minority-carrier 
tunnel current transport through the interfacial layer where one 
semiconductor is in a nonequilibrium mode. The wide-band-gap 
semiconductor serves to block band-to-band majority-carrier current 
and thus, in principle, give better device performance than with an 
MIS solar cell. The effects of interfacial layer thickness, substrate 
doping level, surface states and interface charge, temperature on the 
performance of SIS solar cells have been calculated. These indicate 
that real-world ITO on silicon cells should be able to achieve 20% 
efficiency under AMI illumination. Other combinations of semicon- 
ductors would yield even better performance. 


27998 Optical concentrator and cooling system for photovoltaic 
cells. Russell, C.R. US Patent 4,052,228. 4 Oct 1977. Filed date 12 
Jul 1976. 4p. 

An optical concentrator and cooling system is described in 
which a photovoltaic cell array is immersed in a liquid inside an 
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elongated tube having a curved transparent wall for incident radi- 
ation. The liquid has a refractive index suitable for concentrating the 
incident radiation onto the photovoltaic cell array. 


27999 Semiconductors in solar energy conversion. Seraphin, B.O. 
(Univ. of Arizona, Tucson). pp 97-108 of Physics of semiconductors. 
Fumi, F.G. (ed.). New York; Elsevier/North-Holland Inc. (1976). 

From 13. international conference on physics of semiconduc- 
tors; Rome, Italy (30 Aug 1976). 

See CONF-760860—. 

Semiconductors play a key role in most types of solar energy 
conversion because of their opto-electronic properties. The econom- 
ic restrictions on large-scale terrestrial solar energy conversion force 
us to reopen some existing technologies at the basic research level. 
This review discusses recent contributions in the field of semicon- 
ductor physics and new research to bring about technological and/ 
or economic progress. Subjects treated include solar cells, spectrally 
selective surfaces for photothermal conversion, and solar photoelec- 
trolysis of water. 


THERMIONIC AND THERMOELECTRIC CONVERSION 
REFER ALSO TO CITATION(S) 28652 


28000 Conversion of solar energy into electrical power by means 
of the thermoelectric effect. Landecker, K. (Univ. of New England, 
Armidale, Australia). pp 1-6 of Proceedings of the international 
conference on thermoelectric energy conversion. Rao, K.R. (ed.). 
New York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

An outline is given of the design of the thermoelectric ele- 
ments for the utilization of solar energy. It is found that thermoele- 
ments with radial flow of currents in coaxial disks are the most 
suitable for this application. Overall efficiency of approximately 20% 
seems attainable. 


28001 Triangular electrode high power density thermopiles. 
Brandstetter, A.; Yekutieli, G. (Weizmann Inst. of Science, Reho- 
voth, Israel). pp 156-159 of Proceedings of the international confer- 
ence on thermoelectric energy conversion. Rao, K.R. (ed.). New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

The feasibility of high power density thermoelectric gener- 
ators has been studied in the past by several parties, both from a 
physical and a technological point of view, but no devices of 
practical interest seem to have been thus far proposed. Some recent 
efforts to test a certain concept involving thin thermoelements 
sandwiched between metal electrodes of essentially triangular cross 
section, and in particular its applicability to direct conversion of 
concentrated solar energy, are described. 


28002 Overall efficiency of a solar collector using a Fresnel lens 
and thermoelectric module to generate electrical power. Cobble, M.H.; 
Smith, P.R. (New Mexico State Univ., Las Cruces). pp 162-167 of 
Proceedings of the international conference on thermoelectric 
energy conversion. Rao, K.R. (ed.). New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

A type of Fresnel lens is analyzed to determine its efficiency 
and concentration. Allowance is made for reflection at the two 
surfaces, and for absorption within the lens. A plot of concentration 
is given as a function of the lens angle. The efficiency of the 
thermoelectric module is determined when there are convection and 
radiation losses at the hot surface (junction). The efficiency of the 
thermoelectric generator is shown graphically for various hot sur- 
face temperatures, and for several loss parameter values. The expres- 
sion for efficiency reduces to that of Ioffe when the convection and 
radiation losses are zero. An expression for the optimum efficiency 
based on the ratio of resistances, is developed also. Finally an 
expression for the overall efficiency is developed for a solar collec- 
tor which utilizes a Fresnel lens and a thermoelectric module for the 
purpose of generating electrical power. 


BIOMASS PRODUCTION AND CONVERSION 
REFER ALSO TO CITATION(S) 27964 . 


28003 (SAN/0034—77/1) Solar energy conversion with hydro- 
gen producing algae. Final report, February 1, 1976—April 31, 1977. 
Benemann, J.R.; Hallenbeck, P.C.; Weissman, J.C.; Kochian, L.V.,; 
Kostel, P.; Oswald, W.J. (California Univ., Berkeley (USA). Sani- 
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tary Engineering Research Lab.). 1 Jun 1977. Contract EY-76-S-03- 
0034-239. 44p. Dep. NTIS, PC A03/MF AOl1. 

Biophotolysis--the production of hydrogen and oxygen from 
water and sunlight by biological catalysts--was demonstrated, for the 
first time, using nitrogen-starved cultures of the blue-green alga 
Anabaena cylindrica. This system demonstrates all the requirements 
for development of a practical system of biophotolysis--high (23 » 
moles/mg dry weight) and sustained (3 weeks or longer) hydrogen 
and oxygen production at a 2:1 ratio with no fundamental limitations 
in scale-up, stability, or longevity. Present limitations of this system 
may be classified as biochemical (hydrogen metabolizing enzymes 
and reductant supply), physiological (filament breakage, etc.) and 
engineering (development of a glass hydrogen collector system). 
Advances have been made in all areas; the nature of the hydrogenase 
enzymes was investigated by means of in vitro and in vivo studies; 
the reductant supply and physiological problems reduced by addi- 
tions of nitrogen (about 1 percent) in the gas phase; and the basic 
materials and engineering aspects of a practical collector-converter 
system were worked out. Operation of an outdoor biophotolysis 
system demonstrates the basic feasibility of this method of energy 
conversion. An engineering and economic analysis reveals many 
aspects of this system which will require further research and 
development before practical applications will be possible. 


28004 (TID—28024) Research and development for fuels from 
woody biomass. (Department of Energy, Washington, D.C. (USA). 
Div. of Solar Energy). 14 Nov 1977. 194p. NTIS, MF A0O1. 

Portions of document are illegible. 

In its effort to seek proposals on the development of fuels 
from woody biomass, the Department of Energy utilized the Pro- 
gram Research Development Announcement technique. This an- 
nouncement is presented under the following section headings: intro- 
duction—program interest area, including discussions on objectives, 
scope and background, general areas of program interest, govern- 
ment assistance and participation, and notice of small business par- 
ticipation; evaluation criteria, including discussions of methods, cri- 
teria, and selection considerations; instructions for preparing propos- 
als, technical and business; conditions and requirements, including 
terms and conditions, proprietary or restricted data, period of valid- 
ity of proposals, proposal evaluation and disposition of proposals, 
reports required, submission of proposals, and late proposals, modifi- 
cations of proposals, and withdrawals of proposals; and model 
procurement instruments, including model contract and model coop- 
erative agreement. Attachments A, B, C, and D are entitled techni- 
cal proposal cover sheet, business proposal, GSA optional form 60, 
and representations and certifications. (JGB) 


28005 Ocean Food and Energy Farm Project. Wilcox, H.A. 
(Naval Undersea Center, San Diego, CA). pp 269-278 of Proceed- 
ings of the second ship technology and research (STAR) sympo- 
sium. New York; Society of Naval Architects and Marine Engineers 
(1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

The aim of the Ocean Food and Energy Farm Project is to 
develop the ability to raise huge crops of the giant California kelp 
(Macrocystis pyrifera) and marine animals in the tropical and tem- 
perate oceans. Sponsored jointly by agencies of the government and 
private industry, the project is a three-phase, thirteen- to seventeen- 
year effort aimed at establishing a commercial size system in the 
Atlantic or Pacific by the 1988 to 1992 time period. This system is 
projected to produce fuels, foods, fertilizers, plastics, and other 
products at such a rate that two to three acres (approximately one 
hectare) of cultivated ocean can supply all the food energy, fuels, 
and petrochemical-like material requirements of one person living at 
today’s level of consumption in the United States. 


28006 Solar energy and industrial algology. Schaim, H. (Univ. of 
the Negev, Bersheba, Israel). Sol. Energy; 19: No. 4, 407-410(1977). 

Studies on the interaction between light intensity and tem- 
perature in the cultivation of algae were initiated. Preliminary math- 
ematical models of heat transfer were drawn up so as to determine 
the type of pond usable throughout the year. Open and closed pond 
models were considered. Cultivation experiments were conducted 
using Spirulina maxima. It is concluded that covering of the ponds 
increases algae productivity as well as crop cleanliness and water 
conservation. (JGB) 


PHOTOCHEMICAL AND THERMOCHEMICAL 
CONVERSION 


REFER ALSO TO CITATION(S) 27999 
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PHOTOVOLTAIC POWER PLANTS 


28007 (ALO/3686—14(Vol.3)(App.)) Conceptual design and 
system analysis of photovoltaic systems. Volume III. Appendices. 
Final report, June 1975—March 1977. (General Electric Co.. Phila- 
delphia, Pa. (USA). Space Div.). 19 Mar 1977. Contract EY-76-C- 
04-3686. 569p. Dep. NTIS, PC A24/MF A0O1. 

The investigation of terrestrial PV systems considered the 
technical and economic feasibility for systems in three size catego- 
ries: a small system of about 12 kW peak output for on-site residen- 
tial use; a large 1500 MW central power plant contributing to the 
bulk energy of a utility system power grid; and an intermediate size 
system of about 250 kW for use on public or commercial buildings. 
In each category, conceptual designs were developed, performance 
was analyzed for a range of climatic regions, economic analyses 
were performed, and assessments were made of pertinent institution- 
al issues. The report consists of three volumes. Volume I contains a 
Study Summary of the major study results. Volume II contains the 
detailed results pertaining to on-site residential photovoltaic systems, 
central power plant photovoltaic systems, and intermediate size 
systems applied to commercial and public buildings. This volume 
contains supporting appendix material. (WHK) 


28008 (N-—77-28151) Orbital construction demonstration study. 
volume 1: executive summary. Final report. (Grumman Aerospace 
Corp., Bethpage, N.Y. (USA)). Jun 1977. Contract NAS9-14916. 
67p. (NASA-CR—151465). NTIS PC A04/MF AOl1. 

A conceptual design and program plan for an Orbital Con- 
struction Demonstration Article (OCDA), that can be used for 
technology growth and verification, and as the construction facility 
for a variety of large structures is presented. The OCDA design 
includes a large work platform, a rotating manipulator boom, a 250 
kW solar array, and a core module of subsystems with a total mass of 
37,093 kg, that can be assembled in three shuttle flights. An analysis 
of OCDA continued utility potential indicates that a shuttle tended 
coer with 250 kW of power can effectively be used to construct 

ighly beneficial antenna systems and large demonstration articles 
that advance solar power satellite technologies. The construction of 
100 m parabolic reflectors for use as a radiometer for measuring soil 
moisture and water salinity was found to be within the capabilities of 
OCDA concept. With 252 fixed beams for high population centers, 
and 16 scanning beams for rural areas, the antenna has the potential 
to significantly improve U.S. space based communications systems. 
The OCDA, that is slightly increased in size, was found adequate to 
build a large 2 MW solar array which, when coupled to a transmit 
antenna, demonstrate power transfer from space to ground. 


SOLAR THERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 28011, 28071 


28009 (CONF-770246—, pp 25-27) Solar generators-utilization 
of solar energy for electric generation. Schumann, H. W. [nd]. (In 
German). 

From Sonnenenergie) Anwendungen, Systeme, Erfahrungen; 
Essen, F.R. Germany (4 Feb 1977). 

In Solar energy-uses-systems-experience symposium and 
roundtable symposium. 

Technical data on a thermal 10 kW solar generator (collector 
surface - approx. 300 m% cold steam propeller engine) for terrestrial 
use and two different photovoltaic solar generators (solar cells 
embedded in glass and plastic material) presently under development 
by AEG-TELEFUNKEN in West Germany are presented. Possible 
uses of solar generators on earth, subdivided in performance ranges 
(0.01 - 1 kW; 1-10 kW; 10-500 kW), are outlined. 


CENTRAL RECEIVER 


28010 (EPRI-ER—629) Closed-cycle, high-temperature central 
receiver concept for solar electric power. Final report. Gintz, J.R. 
(Boeing Engineering and Construction, Seattle, Wash. (USA)). Jan 
1978. 279p. Dep. NTIS, PC A13/MF AOI. 

In December 1974 the Electric Power Research Institute 
(EPRI) contracted Boeing to examine the technical feasibility of a 
high-temperature, gas-cooled central receiver for solar energy in 
conjunction with a closed helium Brayton cycle for collecting the 
receiver thermal energy and converting that energy to electrical 
power. These choices were based upon the following rationale: (1) 
previous studies have identified the central receiver system as the 
most economically attractive concept; (2) the Brayton gas cycle 
operation precludes the two-phase flow problems of water/steam 
Rankine cycles; (3) gas operation at high temperatures promises the 
highest power conversion efficiencies and lowest cost; and (4) the 
minimum cooling water requirements facilitate plant siting. The 
technical feasibility of a high-temperature central receiver in a solar 
plant employing closed-cycle helium as a heat transport fluid was 
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examined in terms of system life, efficiency, cost, and technology 
requirements. These considerations have been implemented in the 

conceptual design of a receiver and its components for utilization in 
a solar plant of 100 megawatts of electrical power output. The 
rationale is provided that supports the configuration, equipment 
arrangement, and material choices. Thermal cycling tests simulating 
30-year lifetime of the receiver’s heat exchangers at temperatures to 
816°C (1,500°F) and at 3.45-MN/m? (500 psi) helium pressure, 
confirmed material choices. Preliminary design considerations are 
presented for a 1 megawatt thermal test receiver and for a 10 
megawatt electrical pilot plant. Also, a system/supporting-subsystem 
definition is presented for employing the central receiver design in a 
solar plant. This includes conceptual design of several thermal 
energy storage devices and their integration into plant operation. 


28011 (SAND—77-8279) BUCKS: economic analysis model of 
solar electric power plants. Brune, J.M. (Sandia Labs., Livermore, 
Calif. (USA)). Jan 1978. Contract EY-76-C-04-0789. 54p. NTIS, PC 
E02/MF AO. 

BUCKS is a computer model designed for economic analysis 
of solar electric power plants. The model determines the levelized 
life-cycle revenue per unit output from the plant that will be suffi- 
cient to compensate for the fixed and variable costs, pay interest to 
bondholders, and provide return to stockholders. Cost-scaling rela- 
tionships for solar-plant subsystems have been developed that allow 
BUCKS in conjunction with a plant performance model to perform 
a number of cost/benefit calculations. 


28012 (SAND—78-0204C) Real time computer control of 5 
megawatts of solar thermal energy. Thalhammer, E.D. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 7p. 
(CONF-780503—6). Dep. NTIS, MF AO1. 

From 24. international instrumentation symposium; Albuquer- 
que, NM, USA (1 May 1978). 

Portions of document are illegible. 

The Solar Thermal Test Facility (STTF) operates under the 
control of a nine machine distributed minicomputer network. The 
prime functions of this network are heliostat controls, heat rejection 
system controls, and data acquisition. The Control computer is 
described here. This computers main tasks are: (1) The sun position 
calculation, (2) Automatic heliostat command execution, (3) Graphic 
display of heliostat status and selected items of tower and boiler 
control data, (4) Operator control of the heliostat command cycle, 
(5) Heliostat alarm handling, and (6) The permanent recording of all 
test parameters necessary to fully describe the experiment per- 
formed. The control system is capable of directing 5 megawatts of 
thermal energy at any point within 327 meters of the solar receiver 
tower. Also described are the procedures and checking performed 
by the computers to insure personnel and facility safety. 


28013 (SAND—78-0205C) Master control and data system for 
the 5MW Solar Thermal Test Facility. Darsey, D.M. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 8p. 
(CONF-780503—5). NTIS. MF A0Ol. 

From 24. international instrumentation symposium; Albuquer- 
que, NM, USA (1 May 1978). 

Portions of document are illegible. 

The world’s largest solar-powered research facility, ap- 
proaching contruction completion near Albuquerque, New Mexico, 
is controlled by a distributed network of minicomputers. The philos- 
ophy of the system design and details the system control compo- 
nents, operation and data capabilities are described. 


28014 Low-profile heliostat design for solar central receiver sys- 
tems. Fourakis, E.; Severson, A.M. (Honeywell Inc., Minneapolis). 
Sol. Energy; 19: No. 4, 349-356(1977). 

Heliostat designs intended to reduce costs and the effect of 
adverse wind loads on the devices were developed. Included was the 
low-profile heliostat consisting of a stiff frame with sectional focus- 
ing reflectors coupled together to turn as a unit. The entire frame is 
arranged to turn angularly about a center point. The ability of the 
heliostat to rotate about both the vertical and horizontal axes permits 
a central computer control system to continuously aim the sun’s 
reflection onto a selected target. A schematic of the heliostat design 
is shown. An engineering model of the basic device was built and is 
being tested. Control and mirror parameters, such as roughness and 
need for fine aiming, are being studied. The fabrication of these 
prototypes is in process. The model was also designed to test mirror 
focusing techniques, heliostat geometry, mechanical functioning, and 
tracking control. The model can be easily relocated to test mirror 
imaging on a tower from various directions. In addition to steering 
and aiming studies, the tests include the effects of temperature 
changes, wind gusting and weathering. The results of economic 
studies on this heliostat are also presented. 


DISTRIBUTED COLLECTOR 


28015 Terrestrial solar thermal electric power system: develop- 
ment of basic model system. Tanaka, T.; Sawata, S.; Tani, T.; Sakuta, 
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K.; Horigome, T. (Electrotechnical Lab., Tokyo). Sol. Energy; 19: 
No. 4, 335-341(1977). 

A model system of a distributed collector power system was 
constructed at the Electrotechnical Laboratory, Tanashi, Tokyo, 
Jai in the summer of 1975. This model system consisted of a 
cylindrical parabolic concentrator, heat transfer loop and storage- 
type heat exchanger and has been used for evaluating the system 
performance and the dynamic characteristics of each subsystem and 
the whole system. The performance of each subsystem used in the 
model system is presented and results obtained from tests made on 
the whole system are summarized. 


28016 Energy corradiation using the reversible ammonia reaction. 
Carden, P.O. (Australian National Univ., Canberra). Sol. Energy; 19: 
No. 4, 365-378(1977). 

A system is described for the large scale generation of power 
from solar energy in which energy is transferred by means of the 
reversible chemical reaction 2NHs reversible N2 + 3He. An array of 
pressed steel paraboloidal mirrors is employed each having a focal 
absorber in which the endothermic forward reaction proceeds. The 
exothermic reverse reaction occurs at a common central plant and 
the heat energy recovered operates a thermodynamic power plant. 
The reactants are transferred in small diameter steel piping at ambi- 
ent temperature. Storage of energy may be catered for by providing 
storage for the reactants. The results so far of design studies are used 
— both the technical and economic viability of the complete 
scheme. 


TOTAL ENERGY AND HYBRID SYSTEMS 


28017 (CONF-770246—, pp 28-30) Future of solar energy- 
powered small thermal power stations. Simon, M. [nd]. (In German). 

From Sonnenenergie) Anwendungen, Systeme, Erfahrungen; 
Essen, F.R. Germany (4 Feb 1977). 

In Solar energy-uses-systems-experience symposium and 
roundtable conference. 

The operation of the first pre-prototype of a small solar 
power station (collector surface - 46 m* maximum output - 50 kWel) 
with horizontal and vertical cylindrical parabolic reflectors and 
powered by two different steam engines (10-100 kW lifting cylinder 
and 10-30 kW rotary-piston) developed by MAN (Maschinenfabrik 
Augsburg-Neurnberg) is described. The preparation of the station 
for different performance ranges (from 15 kW to 1000 kW) is 
indicated. 


28018 (SAND—78-0148C) Factors affecting market initiation of 
solar total energy. Harrigan, R.W. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 6p. (CONF- 
780413—1). Dep. NTIS, PC A02/MF AOI. 

From Symposium on energy; Tulsa, OK, USA (16 Apr 1978). 

An economic methodology is introduced for quickly visualiz- 
ing the effect of various economic, technical, and programmatic 
actions on the early commercialization of solar total energy (STE). 
Process-heat users are identified as primary candidates for earliest 
market initiation. In addition, while technical factors such as im- 
proved power-conversion efficiency and mirror reflectivity do affect 
time-of-market initiation, programmatic and economic factors such 
as government-induced mass production of solar collectors and 
investment tax credits have even greater influence on the market 
initiation of STE. 


OCEAN THERMAL GRADIENT POWER PLANTS 


REFER ALSO TO CITATION(S) 29155 


28019 (NTIS/PS—77/1056) Solar sea power plants (citations 
from the NTIS data base). Report for 1964-Oct 77. Hundemann, A.S. 
(National Technical Information Service, Springfield, Va. (USA)). 
Dec 1977. 156p. NTIS PC NO1/MF NO1. 

Federally-funded research studies dealing with the technical 
and economic feasibility of solar sea power plants are discussed. 
Topic areas cover condenser, evaporator, and heat exchanger 
design; and fouling and corrosion prevention. Included are a few 
abstracts pertaining to site selection, dynamic modeling studies, and 
general studies dealing with solar sea power as an energy alternative. 
(This updated bibliography contains 151 abstracts, 61 of which are 
new entries to the previous edition.) 


28020 (NTIS/PS—77/1057) Solar sea power plants (citations 
from the Engineering Index data base). Report for 1970-Oct 77. 
Hundemann, A.S. (National Technical Information Service, Spring- 
field, Va. (USA)). Dec 1977. 107p. NTIS PC NO1/MF NO1. 

The present status and future prospects of using the ocean 
thermal gradient for production of electric power are discussed in 
these citations from worldwide research. Engineering, economic, 
and feasibility studies are covered, including studies dealing with 
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systems and component design. (This updated bibliography contains 
100 abstracts, 38 of which are new entries to the previous edition.) 


28021 OTEC: a survey of the State of the Art. Sheets, H.E. 
(Univ. of Rhode Island, Kingston). pp 183-194 of Proceedings of the 
second ship technology and research (STAR) symposium. New 
York; Society of Naval Architects and Marine Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

Research on ocean thermal energy conversion is reviewed 
together with the availability of energy from this source. OTEC 
power plants can be built within existing technology; however, for 
optimum cost, certain component improvements will be necessary. 
Of particular interest are heat exchangers, as present practice would 
result in extremely large units and in high costs. The pumps and cold 
water pipe require some a due to the large amounts of 
water which must be transported. The platform structure and moor- 
ing arrangements need special attention and for the entire unit, 
corrosion and biofouling are critical factors for the intended long life 
and expected high reliability. The parasitic power of the auxiliary 
systems is critical to maintain the high efficiency of the power plant 
over its expected life. Energy use and transmission are dependent on 
the location of the OTEC plant. 


28022 Conceptual design of OTEC platforms. Harlow, E.H. 
(Frederic R. Harris, Inc., New York); Cohen, R.; Skowbo, H. pp 
195-201 of Proceedings of the second ship technology and research 
(STAR) symposium. New York; Society of Naval Architects and 
Marine Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

As part of the National Solar Energy Program, the Energy 
Research and Development Administration is developing a technol- 
ogy for converting ocean thermal energy into electrical energy. This 
development includes design and testing of the unprecedented heat 
exchangers, both evaporators and condensers, the pumps and other 
ee of the system that will be needed to extract energy from 
the 30 to 40°F differential between the upper and lower water layers 
in the ocean. Such power plants in themselves will be enormous 
floating vessels. The configuration of these vessels is discussed, and 
the status of conceptual design for such plants that might be suitable 
for operation in various areas of the tropical and sub-tropical oceans 
is summarized. All designs have one common characteristic unusual 
for marine structures, namely a cold water pipe which will extend 
down into the cooler layers of the deep ocean several thousand feet 
below the surface, and circulate quantities of cool water through the 
condensers. The possible type of ocean thermal conversion platforms 
(OTEC) are reviewed and analyzed with respect to cost, mooring 
requirements, response to wave and current action, and viability as 
living quarters for crew. Various designs that have been proposed by 
ERDA contractors are presented, and their characteristics com- 
pared. 


28023 Prospects for OTEC energy utilization. Synder, J.E. III; 
Douglass, R.H. Jr. (Ocean and Energy Systems, TRW, Redondo 
Beach, CA). pp 203-214 of Proceedings of the second ship technol- 
ogy and research (STAR) symposium. New York; Society of Naval 
Architects and Marine Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

Floating Ocean Thermal Energy Conversion (OTEC) power 
plants are favorably sited in tropical ocean waters. Several methods 
for utilization of OTEC power by onshore users have been proposed 
including direct electrical transmission by undersea cable, chemical 
energy carriers and manufacture of energy intensive products on- 
board the OTEC platform. The relative merit of each method is a 
function of both its technical feasibility and cost. Direct electrical 
transmission is compared with two energy intensive manufacturing 
processes: aluminum smelting and ammonia production. Conceptual 
designs for both aluminum and ammonia plants are developed as an 
integral part of the TRW/Global Marine Development, Inc., 100 
MWe baseline OTEC power plant. The designs include considera- 
tion of sea transport of raw materials and products, effect of plant 
space and weight requirements on the baseline OTEC configuration, 
sea state induced plant motions, safety hazards, and environmental 
impact. The resulting production costs of aluminum and of ammonia 
manufactured onboard OTEC are compared to those for shore based 
plants. Market projections for ammonia and aluminum are analyzed 
and the economics are compared with those for direct electrical 
transmission. 


28024 Engineering aspects of OTEC systems. Trimble, L.C. 
(Lockheed Missiles and Space Co., Sunnyvale, CA). pp 215-232 of 
Proceedings of the second ship technology and research (STAR) 
symposium. New York; Society of Naval Architects and Marine 
Engineers (1977). 
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From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

The OTEC plant considered is a closed-loop thermodynamic 
cycle using ammonia as the working fluid, pumps to circulate the 
cold water from the depths and the warm surface water, plus 
turbines--and very large heat exchangers. All this equipment is 
packaged in a floating spar-type platform, of a size comparable to 
those developed for offshore oil production. The discussion covers 
the naval architectural and engineering aspects of the baseline 
OTEC plant, including a central core and platform structure, four 
peripherally mounted power modules and their auxiliary equipment, 
heat exchangers, safety provisions, ammonia turbines, sea-water 
pumps, cathodic protection, the cold-water pipe, the mooring 
system, and methods of construction and deployment. Reinforced 
concrete is a leading candidate for the platform structural material. 
The technology for the platform is that of naval architecture and 
shipbuilding, that for the energy conversion plant is roughly equiva- 
lent to conventional refrigeration systems. Performance and econom- 
ic analyses are presented based on the results of two successive 
studies by the same team, which showed that with a single design 
iteration on only the power-cycle components, the projected per- 
formance and resulting cost of energy were greatly improved. The 
paper notes that OTEC energy is aleady marginally cost-competitive 
with conventional systems. It notes, moreover, that unlike non- 
renewable energy systems, OTEC yields a net positive energy bal- 
ance based on analysis of the nonrenewable energy required to 
produce the plant, obtain the fuel and transport fuel to it as com- 
pared to the energy it delivers over its life span. It is argued further 
that as the cost of oil increases and the natural gas supply diminishes 
and delays continue in coal and nuclear conversion, OTEC becomes 
increasingly attractive because the resource it uses is free and 
essentially inexhaustible. 


28025 Theoretical evaluation of the seakeeping performance of 
five candidate OTEC platforms. Barr, R.A.; O'Dea, J.F. (Hydronau- 
tics, Inc., Laurel, MD). pp 233-255 of Proceedings of the second ship 
technology and research (STAR) symposium. New York; Society of 
Naval Architects and Marine Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

A theoretical study of the seakeeping performance of five 
types of platforms which may be appropriate for use with ocean 
thermal energy conversion (OTEC) plants is described. The plat- 
forms are assumed to be unmoored. The platform types can be 
described as a ship, a submarine, a vertical column stabilized semi- 
submersible, a disc and an axi-symmetric spar. In all cases a cold 
water pipe, required for OTEC plant operation, is attached to these 
platforms. The calculated motions and accelerations of the platform 
and cold water pipe bending moments in regular waves and irregu- 
lar, long-crested waves are discussed and compared. Variations of 
motions, accelerations and bending moments with platform size and 
cold water pipe size and attachment restraints are discussed. It is 
concluded that motions and accelerations, except perhaps for heave 
of the ship and disc, should not be serious design problems but that 
cold water pipe bending moments may be a serious design problem. 
Of the platforms considered, the semisubmersible appears to be most 
attractive from the standpoint of overall seakeeping performance. 


28026 Studies of biofouling in OTEC plants. Fetkovich, J.G. 
(Carnegie-Mellon Univ., Pittsburgh); Grannemann, G.N.; Mahalin- 
gam, L.M.; Meier, D.L.; Munchmeyer, F.C. pp 257-268 of Proceed- 
ings of the second ship technology and research (STAR) sympo- 
sium. New York; Society of Naval Architects and Marine Engineers 
(1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

Efforts to extract energy from the ocean’s thermal gradients 
by means of closed-cycle Ocean Thermal Energy Conversion 
(OTEC) plants require very large heat exchangers. The seawater 
passing through these will be heated (or cooled) by only a few 
degrees. Under these conditions it is feared that biological fouling 
(biofouling) may seriously impede heat transfer unless appropriate 
measures are taken. There exists surprisingly little data on biofouling 
under conditions approximating those expected to exist in an OTEC 
heat exchanger. For these reasons we have undertaken a study of 
biofouling in simulated OTEC heat exchangers. Currently, the effect 
of fouling on the heat transfer coefficient is being investigated as a 
function of the material used and water velocity. Next, the effective- 
ness of several means of biofouling prevention will be determined. 
Later stages of the study will include investigation of variation with 
a number of other phenomena important to OTEC design and 
operation. 


SOLAR ENERGY 


SOLAR RADIATION UTILIZATION 


SPACE HEATING AND COOLING 
REFER ALSO TO CITATION(S) 27973, 27982, 28526, 28700, 28722 


28027 (AD-A—043951) Solar airconditioning study. Final 
report. Merriam, R. (Little (Arthur D.), Inc., Cambridge, Mass. 
(USA)). Apr 1977. Contract N68305- 76-C-0029. 149p. (ADL-C— 
79679). NTIS PC A07/MF AO1. 

The state-of-the-art of solar cooling is evaluated to determine 
the near term performance potentials and life-cycle costs of the most 
promising approaches. The heat actuated absorption cycle, Rankine 
cycle, and desiccant dehumidification cycle are examined. The prin- 
ciples of operation are described, performance coefficients are re- 
viewed, operating constraints are examined, and the commercial 
status of each approach is evaluated. An analysis of the major solar 
cooling demonstrations (as of 1976) is carried out. Savings-to-invest- 
ment ratios are calculated for solar cooling systems in buildings in 
seven locations within the United States. 


28028 (CONF-770246—, pp 9-16) Solar collectors-technique and 
mode of operation. Kalischer, P. 1977. (In German). 

From Sonnenenergie) Anwendungen, Systeme, Erfahrungen; 
Essen, F.R. Germany (4 Feb 1977). 

In Solar energy-uses-systems-experience symposium and 
roundtable conference. 

Design characteristics and efficiency of different flat plate 
collectors (classical type; heat-pipe collector; with vacuum insula- 
tion) used in photothermal transformation of solar energy into low- 
temperature heat are discussed. Structural measures to improve 
efficiency of solar collectors and operational requirements are out- 
lined. Typical uses of flat plate collectors are demonstrated by four 
examples: heating of public open-air swimming pool; service hot 
water heating; space heating; and air conditioning. 


28029 (CONF-770246—, pp 17-18) Possibilities of air condition- 
ing of buildings by solar energy. Schubert, K. P. 1977. (In German). 

From Sonnenenergie) Anwendungen, Systeme, Erfahrungen; 
Essen, F.R. Germany (4 Feb 1977). 

In Solar energy-uses-systems-experience symposium and 
roundtable conference. 

The passive and active systems for air conditioning are pre- 
sented in a table. The diagram of a solar air conditioning unit is 
given. The cooling performance of a lithium bromide unit as func- 
tion of heating water temperature (heating water - 2.5 m%/h; cooling 
water - 2.27 m*/h; air inlet temperature - 26°C; relative humidity - 
50%); average radiation depending on time of day durin ng the months 
of March and June (flat plate collector, 30° slope, 30° n. latitude); 
collector characteristic depending on solarization; and estimated cost 
(in DM) for conventionally and solar-heated (collector surface - 70 
m7?) air conditioning units are also explained in diagrams. 


28030 (CONF-770246—, pp 31-34) Phillips experimental energy 
house-results and experience. Bruno, R.;Herman, W.;Horster, 
H.;Kersten, R.;Klinkenberg, K.;Madjuri, F. [nd]. (In German). 

From Sonnenenergie) Anwendungen, Systeme, Erfahrungen; 
Essen, F.R. Germany (4 Feb 1977). 

In Solar energy-use-systems-experience symposium and 
roundtable conference. 

Intermediate results on reduction of energy loss, recuperation 
of waste heat, and systems for direct and indirect utilization of solar 
energy for space heating and service hot water heating are given for 
an experimental house in operation in Aachen (West Germany) since 
1975. The house has evacuated collectors with a total surface of 20.3 
m*, a long-term storage tank of 42 m* and a heating and hot water 
storage tank of 4 m*. 


28031 (CONF-770246—, pp 35-37) Solar system of the Dornier/ 
RWE solar house in Essen. Gehrke, H. [nd]. (In German). 

From Sonnenenergie) Anwendungen, Systeme, Erfahrungen; 
Essen, F.R. Germany (4 Feb 1977). 

In Solar energy-uses-systems-experiences symposium and 
roundtable conference. 

The operation of steam heat-pipe collectors (surface - 65 m% 
storage capacity - 7 m*) with a plexiglass double plate cover for 
space heating and service hot water heating in a single-family home 
(190 m? living area to be heated) in Essen (West Germany) is 
described. A simplified layout of the system is presented. During one 
year, the energy gain was 285 kWh/m?-collector or a total of 18,600 
kWh (24% of vertical,solar radiation). Backup heat is provided by an 
electric heating system. Based on the data and experience, a collec- 
tor was developed and is being offered on the market for solar 
heating and hot water heating. An annual energy gain of 230-250 
kWh/m? in Central Europe is anticipated for the system. 


28032 (CONF-770246—, pp 38-40) BBC solar house-structure 
and practical experience. Ziegenbein, B. [nd]. (In German). 
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From Sonnenenergie) Anwendungen, Systeme, Erfahrungen; 
Essen, F.R. Germany (4 Feb 1977). 

In Solar energy-uses-systems-experience symposium and 
roundtable conference. 

The operation of a bivalent heating system consisting of a 
conventional oil heating unit and a solar unit (roof solar collectors, 
13 units - 5.5 m? each; heat exchanger, solar storage tank, 2 units - 4 
m* each; heat pump) in a single prefab house built in Walldorf near 
Heidelberg (West Germany) in 1976 is discussed. The ultimate goal 
is to cover two/thirds of the annual energy needs by solar energy. 
Heat storage in latent storage tanks and air conditioning by solar 
energy are also being tested in the house. 


28033 (CONF-770246—, pp 41-45) MBB solar house-their struc- 
ture, operation and experience. Grallert, H. [nd]. (In German). 

From Sonnenenergie) Anwendungen, Systeme, Erfahrungen; 
Essen, F.R. Germany (4 Feb 1977). 

In Solar energy-uses-systems experiences symposium and 
roundtable conference. 

The installation of a combined solar thermal system for space 
heating and service hot water heating in a single-family row home 
(supplementary installation) and in a single-family prefab house (new 
installation) in 1976 in Bavaria (West Germany) is described. The 
collector surface is 35 m? (23° slope) and 80 m? (30° slope) respec- 
tively. The first results for the first house showed a decrease in the 
heating oil use from 900 to 550 | during the autumn months. A two- 
year test period is planned during which further results will be 
published periodically. 


28034 (CONF-770246—, pp 49-52) Solar energy-its role to 
energy household, problems of storage. Dietrich, G. [nd]. (In 
German). 

From Sonnenenergie) Anwendungen, Systeme, Erfahrungen; 
Essen, F.R. Germany (4 Feb 1977). 

In Solar energy-uses-systems-experiences symposium and 
roundtable conference. 

The economics of heat storage tanks in space heating, their 
functions, direct and related costs (material, installation, insulation, 
instruments, connecting pipelines), and relation between specific 
energy gain and charge number are reviewed. The terms daily”, 
weekly”, monthly” and annual” storage tanks are explained in rela- 
tion to the charge number, and the different storage media for 
different types of storage tanks are pointed out. The opinion is 
expressed that heat storage in space heating of single-family and two- 
family homes is still uneconomic at the present time. 


28035 (CONF-770245—, pp 53-56) Heat pumps in solar energy 
plants. [nd]. (In German). 

From Sonnenenergie) Anwendungen, Systeme, Erfahrungen; 
Essen, F.R. Germany (4 Feb 1977). 

In Solar energy-uses-systems-experience symposium and 
roundtable conference. 

The advantages of collector-storage tank-heat pump-heating 
systems in solar houses are outlined, as well as the design require- 
ments for the heat pump systems. The operation of a trivalent 
heating system (solar energy; gas; outside air or ground) is explained 
at the Junkers Tritherm demonstration house (collector surface - 40 
m?% tank vol. - 5 m*) built by the Robert Bosch GmbH. Simulation in 
3-minute cycles of the sequence of the operating stages for a full year 
is presented. The effect of the collector surface, tank volume and 
heat pump on the economy of the unit is discussed. As an intermedi- 
ate result, the lowest overall costs for the operation were computed 
at a collector surface of 20 m?, a storage volume of less than 2 m‘, 
and a heat pump capable of covering the heating needs of the house 
up to an outside temperature of +2°C by itself. 


28036 (CONF-770246—, pp 65-74) Possibilities and limitations 
of the economy of solar heating. Schweig, H. [nd]. (In German). 

From Sonnenenergie) Anwendungen, Systeme, Erfahrungen; 
Essen, F.R. Germany (4 Feb 1977). 

In Solar energy-uses-systems-experience symposium and 
roundtable conference. 

The typical overall costs of complete solar energy systems 
and the individual costs of their components (collectors, central 
control units, supplementary storage tanks, duct system, installation) 
are quoted in DM. Measures to improve efficiency of collectors are 
discussed in relation to the cost factor. Also discussed and computed 
are the energy needs of standard single-family and two-family houses 
and the energy producers (wall and window insulation, air exchange, 
solarization, electric consumers, people); possible present and future 
heating cost savings by bivalent and monovalent (solar energy) 
systems; factors affecting the overall economy of solar heating 
systems; and volume of flat plate collector potential in West Ger- 
many (open-air swimming pools, residential and commercial service 
hot water heating and space heating) 


28037 (DOE/CS—0023) Analysis of the current economic feasi- 
bility of solar water and space heating. Bezdek, R.H. (Department of 
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Energy, Washington, D.C. (USA). Div. of Solar Applications). Jan 
1978. 43p. Dep. NTIS, PC A03/MF AO1. 

current economic feasibility of solar water and space 
heating in four representative cities in the U.S. is analyzed. The four 
representative cities are Boston, Massachusetts; Washington, D.C.; 
Grand Junction, Colorado; and Los Angeles, California. The feasi- 
bility of solar water heating and combined water and space heating is 
examined separately for single family detached homes and for multi- 
family apartment buildings. Using actual 1977 regional fuel prices 
and solar equipment costs, the solar systems are competed against 
conventional gas, fuel oil, and electric systems. The results are 
evaluated on the basis of three decision criteria, an identical analysis 
is then carried out assuming the passage of a solar income tax credit. 


28038 (LBL—6852) Application of turbomachinery in solar-as- 
sisted Rankine cooling systems. Leech, J. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). 14 Dec 1976. Contract W-7405- 
ENG-48. 43p. Dep. NTIS, PC A03/MF AOl1. 

The results of a preliminary study concerning the use of high 
speed turbomachinery in a solar-assisted Rankine cooling cycle are 
presented. The use of Rankine cycles in solar powered cooling of 
buildings involves a solar collector to provide energy to heat and 
vaporize a working fluid. Energy is extracted from this vapor in an 
expansion engine that is used to drive an air conditioning vapor 
compressor. In an effort to improve Rankine cycle efficiency, a 
solar-assisted approach was presented in NSF report RA-N-75-012, 
by Dr. Henry Curran. In this approach solar energy vaporizes the 
working fluid at a low temperature using solar collectors; the vapor 
is subsequently superheated to a higher temperature using fossil fuel, 
thereby allowing the potential of much improved Rankine cycle 
efficiency as compared to a typical cycle. The solar-assisted Rankine 
cycle was shown by Dr. Curran to offer a substantial cost advantage 
over conventional absorption machinery. Key elements in achieving 
this performance improvement are the efficiency of the Rankine 
cycle vapor expander and the performance of the vapor cycle. A 
study to identify the performance potential of practical turbine 
expanders and vapor compressors and provide preliminary definition 
of the hardware is presented. A variety of turbo-expanders were 
considered for use in the solar-assisted Rankine cooling system. 
Among these were: (1) single and multistage, pressure-compounded, 
axial flow turbines; (2) multi-row, single disc radial flow turbines; (3) 
turbines favoring low specific speed, such as velocity staging, and 
advanced turbine concepts such as high reaction, partial admission 
turbine stages. 


28039 (N—77-28582) Options for demonstrating the use of solar 
energy in california buildings. Davis, E.S.; Yanow, G. (Jet Propulsion 
Lab., Pasadena, Calif. (USA)). Sep 1976. Contract NAS7-100. 33p. 
(NASA-CR—154103; JPL-PUBL—77-33). NTIS PC A03/MF AO1. 

Three programmatic options for demonstrating the most eco- 
nomically attractive applications of solar energy to buildings located 
in California are formulated. The unique characteristics of solar 
energy demonstration programs and the involvement of key decision 
makers are discussed in detail. The demonstration programs are 
related to specific purposes. The priority structure used to select the 
generic projects making up each program is discussed in relationship 
to the purposes of the program. In addition, some implications of the 
nature of the demonstration program for management are outlined. 


28040 (NTIS/PS—77/0826) Solar space heating and air condi- 
tioning. Volume 1 (citations from the NTIS data base). Report for 
1964-75. Hundemann, A.S. (National Technical Information Service, 
Springfield, Va. (USA)). Oct 1977. 160p. NTIS PC NO1/MF NO1. 

Design, technical feasibility, performance, and economic fac- 
tors pertaining to solar heating and cooling of buildings are discussed 
in these Federally-funded research citations. Commercial buildings, 
schools, and residential buildings are covered, with emphasis on the 
assessment of solar heating and cooling systems for residential build- 
ings. Included are a few abstracts of reports on solar energy as a 
national energy resource; solar energy research program alterna- 
tives; and social, environmental, and institutional factors affecting 
the feasibility of using solar energy for heating and cooling buildings. 
(This updated bibliography contains 155 abstracts, none of which are 
new entries to the previous edition.) 


28041 (NTIS/PS—77/0827) Solar space heating and air condi- 
tioning. Volume 2. 1976-august 1977 (citations from the NTIS data 
base). Report for 1976-Aug 77. Hundemann, A.S. (National Technical 
Information Service, Springfield, Va. (USA)). Oct 1977. 246p. NTIS 
PC NO1/MF Nol. 

Design, technical feasibility, performance, and economic fac- 
tors pertaining to solar heating and cooling of buildings are dis- 
cussed. Commercial buildings, schools, and residential buildings are 
covered, with emphasis on the assessment of solar heating and 
cooling systems for residential buildings. Included are a few ab- 
stracts of reports on solar energy as a national energy resource; solar 
energy research program alternatives; and social, environmental, and 
institutional factors affecting the feasibility of using solar energy for 
heating and cooling buildings. (This updated bibliography contains 
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241 abstracts, 140 of which are new entries to the previous edition.) 
See also NTIS/PS-77/0826, Solar Space Heating and Air Condition- 
ing. Vol. 1. 1964-1975. 


28042 (NTIS/PS—77/0828) Solar space heating and air condi- 
tioning. Volume 1. 1970-1975 (citations from the Engineering Index 
data base). Report for 1970-75. Hundemann, A.S. (National Techni- 
cal Information Service, Springfield, Va. (USA)). Oct 1977. 106p. 
NTIS PC NO1/MF Nol. 

The use of solar energy to heat and cool buildings is dis- 
cussed, with emphasis on the heating and cooling of residential 
buildings and schools. Design, technical feasibility, economics, and 
performance simulation studies are covered in these worldwide 
citations. Abstracts pertaining to solar assisted heat pump systems 
and assessment of solar heated Rankine cycle cooling are included. 
(This updated bibliography contains 99 abstracts, none of which are 
new entries to the previous edition.) 


28043 (NTIS/PS—77/0829) Solar space heating and air condi- 
tioning. Volume 2. 1976-August 1977 (citations from the Engineering 
Index data base). Report for 1976-Aug 77. Hundemann, A.S. (Nation- 
al Technical Information Service, Springfield, Va. (USA)). Oct 1977. 
222p. NTIS PC NO1/MF NO1. 

The use of solar energy to heat and cool buildings is dis- 
cussed, with emphasis on the heating and cooling of residential 
buildings and schools. Design, technical feasibility, economics, and 
performance simulation studies are cited. Abstracts pertaining to 
solar assisted heat pump systems and assessment of solar heated 
Rankine cycle cooling are included. (This updated bibliography 
contains 215 abstracts, 151 of which are new entries to the previous 
edition.) See also NTIS/PS-77/0828, Solar Space Heating and Air 
Conditioning. Vol. 1. 1970-1975. 


28044 (PB—271415) Impact of solar heating and cooling on 
electric utilities. Final report. Ortiz, N.R.; Llavina, R. Jr; Sanchez, 
J:A.; Torres, W.; Cintron, J.A. (Puerto Rico Water Resources 
Authority, San Juan. Electrical Planning and Research Div.). 29 
Dec 1976. 92p. NTIS PC A05/MF AO1. 

The project investigated the possible effect of solar heating 
and cooling systems on the base load, peak demand, generating 
system, transmission system, and financial structure of the Puerto 
Rico Water Resources Authority (PRWRA) up to the fiscal year 
1986-87. Heating and cooling loads were defined in terms of their 
number, their energy consumption, and their load pattern. Estimates 
of their load were validated through load survey measurements on a 
selected statistical sample of PRWRA’s customers. The effect of 
solar heating and cooling on the utility was found to be of minor 
significance although a revision of the existing rate structure would 
be required within three or four years. 


28045 (PB—271779) Energy conservation via solar energy appli- 
cation to multi-family and commercial structures. Volume VI. Eco- 
nomic analysis of energy conservation methods. Murphy, B. (State 
Univ. of New York, Albany (USA). Atmospheric Sciences Research 
yy e 7 Sep 1977. 77p. (ASRC-SUNY-Pub—423). NTIS PC A05/ 
F AOl. 

The primary emphasis of the economic analysis is to establish 
a method of comparing life cycle costs for various energy conserva- 
tion measures with particular emphasis upon conditions present in 
New York State. The program is adaptable to studying variations 
such as different levels of capital costs, changes in interest terms and 
rates, variations of the assumptions regarding future fuel costs, 
property and income taxes and desired return on investment. 


28046 (TID—28140) Final design review: multi-purpose Senior 
Center, solar heating and hot water system. (National Aeronautics 
and Space Administration, Huntsville, Ala. (USA). George C. Mar- 
shall Space Flight Center). 1978. Contract EX-77-A-29-1055. 1 1p. 
Dep. NTIS, PC A02/MF AO1. 

Discussion at the final design review meeting on the solar 
heating and hot water system for the multi-purpose Senior Center, 
held on January 23, 1978, is presented. Schematics of the system are 
included. (WHK) 


28047 Present technologies of solar heating, cooling and hot 
water supply in Japan. Kimura, K. (Waseda University, Tokyo). 
Archit. Sci. Rev.; 19: No. 2, 41-44(Jun 1976). 

The technology of solar heating, cooling, and hot water 
supply in Japan is reviewed. An estimated 100,000 solar water heater 
units are being sold annually in Japan. The most popular type of 
solar water heater in Japan consists of black cylinders that absorb 
and store solar energy in the water. This type of water heater holds 
200 liters of hot water which can be heated up to 35°C in the winter 
and 70°C in the summer. Solar water heaters with flat plate collec- 
tors and an insulated tank are also being produced. The standard 
collector size for these heaters is about 2 m*. Space heating with heat 
pumps coupled to water storage tanks has been demonstrated in 
several solar houses. Solar heat collection with water is the most 
common type of space heating system in Japan since it allows for 
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efficient collection and small storage requirements in comparison 
with rock storage for an air heating system. The use of solar space 
heating for multi-family dwellings is also being investigated. At one 
test building, there are 12 collectors for space heating on the south 
balcony of the first floor and 16 collectors for space heating on the 
south balcony of the second floor which are mounted at a 75 degree 
tilt. Collectors for hot water supply are mounted on the roof. 
Different types of absorbers being used include those made of 
aluminum roll bond, flat steel radiator, copper plate with selective 
coating, rusted steel plate without any coating, and copper tubing in 
combination with aluminum or steel plate. There are two experimen- 
tal houses with solar cooling, heating, and hot water supply. Flat 
plate collectors with selective absorber coating are placed on the 
roofs of these houses at tilt angles of 25 degrees in one instance and 
17 degrees in the other instance. The optimum collector area is 
around 8.5 m? per cooling output of 1 kilowatt. Solar energy has 
supplied as much as 85-90% of the cooling energy on clear summer 
days. 


28048 Solar heating window cover. Eckels, R.E. US Patent 
4,054,125. 18 Oct 1977. Filed date 2 Jan 1976. 8p. 

A dark colored absorbing substrate covered with monolayer 
of solar radiation transparent spheres, absorbs solar radiation for 
heating an air column formed between drapery material and the 
substrate mounted inside of a transparent window. In one form, a 
drapery material forms with the substrate a series of tubes for 
naturally or forcibly circulating warm air through the tubes when 
the substrate is heated by solar radiation. In another form, a eutectic 
salt in the tubes stores heat by transcending to a higher energy state, 
so as to subsequently radiate heat on returning to a lower energy 
state. Reflecting cover means, selectively mountable in front of the 
substrate, reflects solar radiation back through the transparent 
window when heating is not required. 8 claims, 23 figures. 


28049 ‘Tritherm’ heating system. Kehl, A.; Scharf, F. Ener- 
giewirtsch. Tagesfragen; 27: No. 10, 677-688(Oct 1977). (In German). 

After some general remarks on solar heating systems and heat 
pump heating systems, the principle of the ‘Tritherm’ heating system 
is described. This system brings about an optimum interplay between 
solar collector, heat pump, and fossil-fuelled auxiliary heating (heat- 
ing boiler, gas-fired heating units). The operational states of the 
system are described along with its components, which have already 
been installed in a demonstration and test building. Heating system 
operation is simulated with the aid of a data processing system. The 
experimental results from 1975 already showed that this system 
offers good possibilities as a low-cost heating system. The influence 
of a number of system parameters on the annual operation costs is 
studied using the available computer model. The results are then put 
into practice in the test building. 


28050 Solar heated building structure. Rugenstein, R.W. US 
Patent 4,049,195. 20 Sep 1977. Filed date 8 Dec 1976. 8p. 

A solar-heated building structure is described comprising an 
exterior shell including a generally semi-spherical roof section com- 
prising a plurality of light-transmitting panes of material providing 
an air and water-tight exterior surface therefor, horizontal floor 
means dividing the shell into a heat-insulated living compartment, 
and an attic compartment extending between the living compartment 
and the roof section to form a solar heat collector. Air in the attic 
compartment is heated by absorbed energy from sunlight passing 
through the light-transmitting panes of the roof section. Means are 
provided for circulating air into and out of the attic compartment to 
heat the same, and for circulating the thus heated air through the 
living compartment to maintain the living compartment at a desired 
temperature. Means are also provided in the shell for storing heat 
energy from the heated air for use to heat the living compartment 
when sunlight energy is unavailable. 


28051 Solar heat—light recovery system. Poulsen, H.W. (to 
UOP Inc.). US Patent 4,041,318. 9 Aug 1977. Filed date 1 Mar 1976. 
6p. 


A fluid stream with entrained phosphorescent particles is used 
to transfer solar radiant energy to a light-release zone where the 
passage of the stream and particles through suitable light emitting 
containment means will permit both radiant heat and light emission 
into such zone. Typically, the heated fluid stream will also be passed 
to a heat recovery zone, as well as through at least one light 
releasing zone, such that a major portion of the heat content of the 
stream and particles can be recovered for immediate use or stored. 


28052 Thermal storage walls for passive solar heating evaluated. 
Balcomb, J.D.; Hedstrom, J.C.; McFarland, R.D. (Los Alamos Sci- 
entific Lab., NM). Sol. Age; 2: No. 8, 20-23(Aug 1977). 

Analysis of thermal storage walls for passive solar heating by 
means of a simulation analysis computer code were discussed. Test 
rooms in New Mexico and New Jersey were used to study the 
behavior of passive solar heating elements under carefully controlled 
conditions over a one year test period. Both concrete and water 
container walls were studied. The performance of both types was 
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quantitatively predicted by the computer model within roughly +- 
2°F under most conditions and about +-8°F at temperature ex- 
tremes. The technique of analysis was concluded to be valid for use 
in solar heated architectural designs. 


28053 Method and control arrangement for a heating system 
including solar and fuel-fired heating apparatus. Hayes, T.E. US 
Patent 4,034,912. 12 Jul 1977. Filed date 7 Jun 1976. 22p. 

A method and control arrangement for a heating system is 
described including solar heating apparatus and a conventional fuel- 
fired heating apparatus wherein heat load of the heating system and 
solar heating source capability are compared, and the heating system 
is switched to solar heating whenever the heating capability of the 
solar heating apparatus exceeds the heat load of the system, the 
heating system being switched to the conventional apparatus only 
when the heat load exceeds the heating capability of the solar 
heating apparatus. The control arrangement includes a first sensor 
which provides a first output indicative of heat load for the system 
as indicated by average fuel consumption by a burner of the conven- 
tional heating apparatus or the duty cycle of a thermostat of the 
system, a second sensor which provides a second output indicative 
of the temperature of a solar heated medium, and a controller which 
responds to the first and second outputs to provide heat for the 
system from the solar heated medium whenever possible. In one 
embodiment, the controller includes a differential temperature sens- 
ing device, and in a second embodiment, the controller includes a 
microprocessor system. 


28054 Solar water heating (and air conditioning) system. Zim- 
merman, L.T. IBM Tech. Disclosure Bull.; 20: No. 1, 3-5(Jun 1977). 

A solar energy hot water heater/air conditioner for domestic 
use is described. The system includes a solar energy adsorber for 
collecting the sun’s energy, a motor-driven pump, and a hot water 
storage tank which is positioned at a lower elevation than the solar 
energy adsorber. The system can also be used to move a cooling 
fluid in an adsorption air conditioning unit. A control unit is pro- 
vided for varying the speed of the motor which drives the fluid 
pump in direct proportion to temperature differential sensed between 
two temperature sensors so that a constant minimum transfer of 
energy from the heat exchanger to the pumped fluid is maintained in 
a system having a solar energy adsorber/heat exchanger for residen- 
tial hot water heating. 


28055 Student solutions to solar heating and cooling of single- 
family houses. Freeman, A. Am. Inst. Archit. J.; 66: No. 44, 46- 
49Apr 1977). 

U.S. and Canadian architecture students participated in a 
competition to design single family houses with solar heating and 
cooling. The ten winning entries are described. Some of the designs 
include cluster housing with a passive heating system, dome dwell- 
ings, hot air solar systems and various homes utilizing skylights and 
shades. 


28056 Buildings illustrated solar houses. Archit. J. (London); 165: 
No. 4, 164-174(26 Jan 1977). 

Energy conservation houses, solar houses and self-sufficient 
houses in the United Kingdom are described in this article. Back- 
ground on the architects who designed the homes is included in each 
description. The systems are described in terms of their components 
with diagrams and schematics of the houses’ interiors included. A 
— economic analysis is included in the review of some of the 

omes. 


28057 Architecture of a passive system of diurnal radiation heat- 
ing and cooling. -r K.L. (California Poy State Univ., 
San Luis Obispo). Sol. Energy; 19: No. 4, 403-406(1977 

The Skytherm house at Atascadero, California, which uses 
roof solar ponds in PVC bags on a metal roof with movable 
insulation panels is drawn and described. The potential for relatively 
low construction cost and possible architectural extensions of the 
system to other climates and building types are discussed. (MHR) 


28058 Lessons learned from Atlanta (Towns) solar experiment. 
Weinstein, A.; Duncan, R.T. Jr.; Sherbin, W.C. (Westinghouse Elec- 
tric Corp., Falls Church, VA). Sol. Energy; 19: No. 4, 421-427(1977). 

The problems encountered and the performance test results of 
the solar heating mode are reported. A summary of the system's 
principal characteristics is provided. (MHR) 


AGRICULTURAL AND INDUSTRIAL PROCESS HEAT 


28059 Solar energy for industrial process heat. Dickinson, W.C. 
(Lawrence Livermore Lab., CA). Sol. Age; 2: No. 8, 29-33(Aug 
1977). 


The requirements and economics of use of passive solar 
heating systems for industrial process heat are briefly reviewed. 
Results of ERDA sponsored national survey studies of requirements 
for industrial process heat by temperature range and by industry are 
briefly summarized. Three ERDA solar industrial process heat dem- 
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onstration projects using off-the-shelf equipment are summarized. A 
brief economic discussion is included that deals with rate of return 
on investment. 


28060 Solar drying for the tobacco industry. Sadykov, B.; Var- 
diashvili, A.; Sadykov, T.; Kholliev, B. Appl. Solar Energy (USSR) 
(Engl. Transl.); 12: No. 5, 57-59(1976). 

Translated from Geliotekhnika; 12: No. 5, 71-73(1976). 

Some suitable systems for solar drying of tobacco are de- 
scribed. The main parameters of one such system are covered and 
the system is sketched. (MHR) 


WATER HEATING 
REFER ALSO TO CITATION(S) 27973, 28037, 28046, 28722 


28061 (CONF-770246—, pp 46-48) Solar energy utilization in 
public open-air swimming pools-Freibad Wiehl. Biasin, K. [nd]. (In 
German). 

From Sonnenenergie) Anwendungen, Systeme, Erfahrungen; 
Essen, F.R. Germany (4 Feb 1977). 

In Solar energy-uses-systems-experience symposium and 
roundtable conference. 

The use of a ground heat pump and a solar collector system 
to heat the water in a public open-air swimming pool is discussed. 
The swimming pool in Wiehl (West Germany) in operation since 
1976 has a water surface of 1460 m? which is heated by 1100 roof 
collectors with a total absorber surface of approx. 1500 m2, (collec- 
tor angle - 450, roof angle - 30°). The pool water volume for the 
collector system is 20-90 m*/h. During the 5-month swim season, the 
utilization rate of the collector system to heat the water to a 
temperature of 26-30°C is estimated at approx. 55%. 


28062 (CONF-770246—, pp 57-61) Design and optimization of 
solar energy systems for hot water supply. Bruno, R.;Hermann, 
H.;Horster, H.;Kersten, R.;Mahdjuri, F. [nd]. (In German). 

From Sonnenenergie) Anwendungen, Systeme, Erfahrungen; 
Essen, F.R. Germany (4 Feb 1977). 

In Solar energy-uses-systems-experiences symposium and 
roundtable conference. 

Different models of expedient application and utilization of 
solar energy for hot water heating with collector surface, tank 
volume and insulation, circuit dimensions, pump rate, heat capacities 
of the collector and circuit, collector type, backup heat-tank inter- 
connection, and weather data as variables are presented. The prob- 
lem to be solved was the hot water consumption of a 4-person 
household given at 280 1/day at a temperature of 45°C in three 
different cities in West Germany (Hamburg, Trier, and Freiburg). 
Two collector types were used: a standard, single-sheet, non-selec- 
tive collector and a selective, evacuated, Philips type IV collector. 
Significance of the collector properties in a solar system for hot 
water heating is stressed. 


28063 (CONF-770246—, pp 62-64) BBC-Solarwatt system. 
Miller, J. [nd]. (In German). 

From Sonnenenergie) Anwendungen, Systeme, Erfahrungen; 
Essen, F.R. Germany (4 Feb 1977). 

In Solar energy-uses-systems-experience symposium and 
roundtable conference. 

The availability on the market of the BBC-SOLARWATT 
service hot water heating system produced in the series is an- 
nounced. Problems in connection with the construction and the 
design of solar systems, in particular, of the collectors, such as 
weight, easy handling, embedding in roof and roof protection, and 
overall esthetics (landscape and building) are outlined. Ten photo- 
graphs accompany the article. 


28064 (PB—270158) Solar energy cialization at the state 
level: the Florida solar energy water heater program. Johnson, M.; 
Tiedemann, T.F. (Florida Solar Energy Center, Cape Canaveral 
(USA)). Mar 1977. Contract FEA-CA-05-50053-00. 142p. (FSEC— 
76-3). NTIS PC A07/MF AO1. 

A detailed study was made of current problems associated 
with the introduction and commercialization of solar technologies in 
the state of Florida--particularly domestic water heating. Solar 
energy-related legislation considered by state legislatures is analyzed, 
with emphasis on actions recommended to accelerate commercializa- 
tion and use. The study presents proposed standards and programs 
consistent with suggested comprehensive Florida solar energy com- 
mercialization plans. The use of solar water heaters in state buildings 
as a potential incentive to a local solar energy industry is briefly 
examined. Included are detailed instructions for constructing a 
model solar water heater, directed primarily at high school students; 
-_ climatological data. (Color illustrations reproduced in black and 
white.) 





28065 (PB—271758) Intermediate standards for solar domestic 
hot water systems/HUD initiative. Final report. (National Bureau of 
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Standards, Washington, D.C. (USA)). Jul 1977. 153p. (NBSIR—77- 
1272). NTIS PC A08/MF AO1. 

This report presents standards for the use of solar domestic 
hot water systems in residential applications. The standards have 
been developed for application in numerous housing programs of the 
Department of Housing and Urban Development and are a compan- 
ion document to be used in conjunction with the HUD Minimum 
Property Standards for One and Two Family Dwellings, and Mini- 
mum Property Standards for Multifamily Housing. (Portions of this 
document are not fully legible) 


28066 An improved low cost solar water heater. Garg, H.P. 
(Central Arid Zone Research Institute, Jodphur). Res. Ind. (New 
Delhi); 21: No. 3, 186-188(Sep 1976). 

A low-cost solar water heater which can supply hot water 
during the morning hours and has all of the advantages of a storage 
type solar water heater for domestic use is described. The heater 
consists of a rectangular 20 gauge galvanized iron tank, measuring 
112 x 80 x 10 cm. It is placed inside a steel sheet box, with a 5 cm 
layer of fiberglass insulation being placed on the rear as well as on 
the four sides of the box. A colorless glass window (3 mm thick) 
covers the top of the box. The front face of the tank is blackened 
with lamp-black paint. The absorber-tank combination performs the 
dual function of absorbing heat and storing the heated water. The 
heater is inclined at 41° from horizontal and is oriented due south to 
collect maximum solar radiation. A hinged aluminum reflector- 
fiberglass insulation cover is fixed to the heater so that hot water can 
be obtained during the early morning hours. The heater produces 
hot water at a temperature of 30-40°C for early morning use during 
the winter. Hot water at temperatures of 50-60°C during winter 
afternoons and 50-75°C during summer afternoons can be obtained. 
These temperature measurements were obtained at Jodhpur, India 
where the heater was tested. The cost per unit of thermal energy for 
the heater is 9 paise/kilowatt-hour. 


28067 Solar heating: domestic applications. Read, W.R.; Wool- 
ridge, M.J. Archit. Sci. Rev.; 19: No. 2, 31-34(Jun 1976). 

Domestic applications of solar heating in Australia are re- 
viewed. Applications with the greatest potential are water and space 
heating for which the solar contribution by the year 2000 could be 
approximately 1 x 10?’ joules and 2 x 10'” joules, respectively. Tests 
with conventional thermosiphon systems (45 ft? collector area) 
which require no external control system indicate that the mean 
daily solar energy contribution for 12 consecutive mo of operation 
ranges from 7.2-8.5 kilowatt-hr, depending on the geographical 
locality in Australia. Experiments in Melbourne indicate that 5 m? of 
collectors with an installed cost of approximately $400 can provide 
an annual saving of about $40 at the current price of off-peak’’ 
electricity. The economic attractiveness of solar space heating is less 
evident. Although a unitary solar-heated water-based system for 
space heating in Melbourne has been shown to be technically feasi- 
ble, it is financially unattractive at 1-2 cents/kilowatt-hr energy 
costs. The economics of space heating for other areas of Australia 
are similar. The integration of collection and storage systems with 
building design offers some prospect for reduced capital outlay for 
space heating systems. 


28068 Solar energy installation for a central hot water system. 
Chem. Eng. World; 11: No. 6, 73-75(Jun 1976). 

Cost estimates for a hypothetical 75 room hotel equipped 
with a solar central water heating (up to 130°F) system, developed 
by SMPS Consultants (Ahmedabad), show that the solar energy 
system would incur an initial cost of 105,000 rupees and operating 
cost of only 7320 rupees vs. the initial and operating costs of, 
respectively, 80,000 and 20,950 rupees, for an oil-fired installation. 
Such a solar water heating system has been installed in a hotel at 
Matheran, India. 


OTHER 


28069 Low temperature engine. Siegel, I. US Patent 4,041,705. 
16 Aug 1977. Filed date 7 Apr 1976. 6p. 

A new type of engine particularly adapted for the conversion 
of solar thermal energy at low temperature to mechanical and 
electrical energy is described. A relatively cold and a relatively 
warm chamber are sealed from the outside environment and contain 
a low boiling point evaporating fluid. A tube dips at its lower open 
end in the fluid phase of the warm chamber. The upper open end of 
the tube is branched and opens into the vapor phases of the cold and 
warm chambers. The level of the fluid in the lower end of the tube 
rises and falls in response to alternate opening and closing of the 
communications of the tube with the vapor phases of the warm and 
cold chambers. The movement of fluid is translated to useful work 
through a float responding to the fluid levels. A high density fluid 
may be used in the warm chamber to increase the buoyant force 
acting upon the float. One modification of the engine functions as a 
highly efficient fuel-operated steam engine. 
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28070 Solar differential temperature motor. Siegel, I. US Patent 
4,036,019. 19 Jul 1977. Filed date 10 Nov 1975. 8p. 

The solar-differential temperature motor consists of a relative- 
ly warm evaporator chamber inside a transparent enclosure which is 
designed to absorb and trap solar energy. The evaporator chamber is 
paired with a relatively cold condensor chamber shielded from 
direct solar radiation by non-transparent barriers. The cold chamber 
is cooled by evaporation of water from its surfaces or by immersion 
in a relatively cold body of water. Insides of warm and cold 
chambers are sealed from the outside environment and contain a low 
boiling point fluid. By closing and opening of a communication 
between the vapor phases of the chambers cyclic difference in vapor 
pressures between the chambers is obtained. Pressure differences are 
translated into motion by means of a movable part of the chambers 
which responds to changes in pressures in the chambers. A predeter- 
mined resistance of the moving part and synchronization of moving 
part with the opening and closing of communication between the 
vapor phases provides a cyclic movement of the moving part. By 
means of proper linkage the movement is translated into useful work. 
Pump or gravity means are provided for the return of condensed 
liquid from cold to warm chamber. In one form of the invention the 
liquid phase of the warm chamber is separated from the vapor phase 
of the warm chamber during opening of communication between 
vapor phases of warm and cold chambers. 


28071 Thermodynamic analysis and choice of optimal parameters 
of dynamic converter for solar energy plant. Umarov, G.Ya.; Orunov, 
B.B.; Klyuchevskii, Yu.E.; Tursunbaev, I.A.; Trukhov, V.S. (Staro- 
dubtsev Physical-Technical Inst., Tashkent). Appl. Solar Energy 
(USSR) (Engl. Transl.); 12: No. 5, 24-26(1976). 

Translated from Geliotekhnika; 12: No. 5, 31-34(1976). 

The engine configuration discussed offers several structural 
advantages, in particular, the possibility of varying the ratio of 
volumes displaced, which simplifies the task of optimizing the engine 
as a component of a solar-energy plant. 


28072 Solar water lifting installation with diaphragm pump. 
Umarov, G.Ya.; Alimov, A.K.; Ovechkin, N.F.; Abidov, T.Z. (Phy- 
sico-Technical Inst., Tashkent). Geliotekhnika; No. 6, 82-83(1976). 
(In Russian). 

The proposed solar water-lifting device operates on the "hot- 
cell” principle with a low-boiling fluid, such as freon-113, as work- 
ing medium.The diaphragm pump is operated by the steam generat- 
ed in the hot cell and the vacuum produced by the condensation 
cooling of the spent steam by the pumped water. A special 3-way 
valve, operated by the movements of the pump diaphragm, provides 
reliable automatic operation of the pump. Test operations were 
conducted at steam pressures of 2 atm. Total lift was 20 m. Pumping 
was done from a depth of 7.5 m to a discharge height of 12.5 m. The 
capacity achieved was 600 liters/hr. 


SOLAR COLLECTORS AND CONCENTRATORS 


REFER ALSO TO CITATION(S) 27994, 27995, 27996, 27998, 
27999, 28036, 28695, 29251 


28073 Possible selective solar photothermal absorber: Ni den- 
drites formed on Al surfaces by the CVD of Ni (CO),. Grimmer, D.P.; 
Herr, K.C.; McCreary, W.J. (University of California, Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico 87545). J. Vac. Sci. 
Technol.; 15: No. 1, 59-64(Jan 1978). 

A selective solar photothermal absorber can be created by the 
formation of suitably spaced metallic dendrites. Spacings of around a 
micron achieve absorption of visible light through multiple internal 
reflections in a geometric maze effect while retaining the low 
emissivity properties of the metal at longer wavelengths. Recent 
experiments elsewhere on the chemical vapor deposition (CVD) of 
W dendrites on various substrates demonstrated the feasibility of this 
approach to produce a selective solar photothermal absorber. W 
dendrite coatings, however, may be too expensive to find a practical 
application in solar collectors. Ni dendrites, on the other hand, 
appear to be a potential low-cost selective solar photothermal ab- 
sorber. Dendrites are formed by the CVD of Ni from Ni carbonyl, 
Ni (CO),. This paper presents the physical and optical results of 
experiments with CVD Ni dendrites on Al substrates. The prepara- 
tion of the aluminum substrates, the CVD experimental apparatus 
and methods, and the optical measurement techniques of solar ab- 
sorptivity (a/sub s/) and thermal infrared emissivity (€) are dis- 
cussed. The results are described in terms of scanning electron 
microscope (SEM) photographs of dendritic coatings, and the meas- 
ured optical properties. 


28074 Solar heat collector. Rosenberg, P. (to Center for the 
Environment and Man). US Patent 4,056,094. 1 Nov 1977. Filed date 
23 Feb 1976. 14p. 

A solar heat collector is designed to obtain maximum heat 
from sunlight rays when operational and minimum heat from sun- 
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light rays when non-operational. The solar heat collector contains 
two sheets of solid material spaced and confronting each other 
between which a heat transfer liquid flows through baffle arrange- 
ment so as to increase the efficiency for obtaining higher tempera- 
tures of the heat transfer liquid. 


28075 Flat plate solar energy collector. Meier, H.K.; Popovich, 
J.M. US Patent 4,056,092. 1 Nov 1977. Filed date 26 Jul 1974. 6p. 

An improved form of flat plate collector is described of the 
type used for heating a fluid, such as water, using solar energy. The 
structure comprises a cast or molded body having a surface which is 
absorptive to solar radiation, above which is positioned a sheet of 
material transparent to solar radiation forming a flat hollow cavity 
through which a thin sheet of water is passed in contact both with 
the transparent material and the absorptive surface. The thin sheet of 
water acts both as a means for transferring energy from source to 
sink and as an interference filter as well. The cast body may also 
incorporate suitable plumbing passages and means for interconnect- 
ing a plurality of collector modules. 


28076 Solar heating panel. Stelzer, W. US Patent 4,051,832. 4 
Oct 1977. Filed date 21 Jan 1977. 4p. 

A solar heating panel for converting the sun's rays into heat is 
described. It comprises a pane of glass, a sheet metal panel behind 
said pane of glass in spaced relationship therewith, a peripheral 
hermetical seal between the pane of glass and the sheet metal panel, 
a vacuum in the space between the pane of glass and the sheet metal 
panel. The sheet metal panel has a blackened surface facing the pane 
of glass, and evenly spaced projections pushed out of the plane of 
the sheet metal panel having sharp points resting against the pane of 
glass to resist the atmospheric pressure acting on the pane of glass 
and said sheet metal panel. The blackened surface serves to convert 
the solar rays into heat to heat up the sheet metal panel, where the 
heat produced can be carried away by any conventional means, most 
conveniently by flowing air blown over the back surface of the sheet 
metal panel to heat a heat sink or a building. 


28077 Solar heater. Hobbs, J.C. I]. US Patent 4,048,981. 20 Sep 
1977. Filed date 16 Jan 1975. 6p. 

An apparatus to absorb solar radiant energy is described 
including means to circulate an energy absorbing liquid through a 
shallow passageway between two substantially flat members while 
maintaining the static pressure of the liquid not greater than atmos- 
pheric pressure. 

28078 Lig‘ tweight reflector assembly. Asgoud, M.J.; Jolley, J.; 
Walker, W.L. US Patent 4,035,065. 12 Jul 1977. Filed date 24 Sep 
1975. 9p. 

An inexpensive, lightweight reflective assembly member 
having good optical quality is described. It is adaptable to accommo- 
dating temperature variations without providing destructive thermal 
stresses and reflective slope errors. The reflective assembly consists 
of a thin sheet of glass with appropriate reflective coating and a 
cellular glass block substrate bonded together. The method of fabri- 
cation includes abrading the cellular substrate with an abrasive 
master die to form an appropriate concave surface. An adhesive is 
applied to the abraded surface and a lamina reflective surface is 
placed under a uniform pressure to conform the reflective surface 
onto the desired abraded surface of the substrate. 


28079 Solar collector control system. Beck, E.J. Jr. (to Environ- 
mental Protection Agency). US Patent 4,031,444. 21 Jun 1977. Filed 
date 20 Oct 1975. 4p. 

A system is described for controlling the movement in azi- 
muth and elevation of a large number of sun following solor energy 
collectors from a single controller. The system utilizes servo signal 
generators, a modulator and a demodulator for transmitting the 
servo signals, and stepping motors for controlling remotely located 
solar collectors. The system allows precise tracking of the sun by a 
series of solar collectors without the necessity or expense of individ- 
ualized solar trackers. 


28080 Parabolic solar energy heat exchanger. Haberman, L.B. 
US Patent 4,015,584. 5 Apr 1977. Filed date 18 Aug 1975. 10p. 

A solar energy heat exchanger is described including a hous- 
ing formed by parabolic shaped walls and a transparent front plate 
connecting the walls. A longitudinal focal tube is positioned about 
the focal line of the parabolic housing. The transparent front plate is 
faced toward the sun, permitting the rays to pass therethrough, some 
of which pass onto the front part of the focal tube. The inner surface 
of the parabolic walls reflects the rest of the sun rays which pass into 
the housing, and sends the reflected rays to the back part of the focal 
tube. A plurality of flow tubes can be positioned adjacent the inner 
surface of the parabolic walls to receive the sun rays as well. The 
flow tubes can have reflective coatings around them to aid in 
reflecting the sun rays onto the focal tube. A top and bottom cover 
on the parabolic housing have holes therein which are located above 
and below both the focal tube and the flow tubes, permitting a pipe 
assembly to connect to the tubes for providing the entry and exit of a 
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fluid into the tubes. The solar energy heat exchanger can be placed 
inside a dwelling, with the transparent front plate serving as the 
actual windowpane of a window aperture. 


28081 Performance of cylindrical parabolic solar concentrators 
with flat absorbers. Evans, D.L. (Arizona State Univ., Tempe). Sol. 
Energy; 19: No. 4, 379-385(1977). 

An integral relationship is developed for evaluating the inten- 
sity distribution on flat absorbers used with cylindrical parabolic 
solar concentrators. Calculations are presented for perfect cross- 
section concentrators using various models, rim angles, off-axis 
angles and defocusing amounts. Peak concentration ratios are shown 
to vary as the sine of the rim angle. Off-axis and defocused oper- 
ations are shown to result in considerable reduced intensities. The 
effect of surface slope errors is also investigated. Normally distribut- 
ed surface slope errors with a standard deviation of 0.25 degree are 
shown to reduce peak intensities by more than a factor of 3. 


28082 Effect of dropwise condensation on glass solar properties. 
Hsieh, C.K.; Rajvanshi, A.K. (Univ. of Florida, Gainesville). Sol. 
Energy; 19: No. 4, 389-393(1977). 

The thermal radiative properties of glass covered with drop- 
wise condensation on one side of the surface are evaluated. Property 
values presented include normal spectral transmittance and reflec- 
tance for the condensate covered glass surface and the resulting bulk 
glass spectral properties. Finally these spectral properties are inte- 
grated to yield the total properties in the solar system. 


28083 Efficient, low cost, concentrating solar collectors. Pierce, 
N.T. (Massachusetts Inst. of Tech., Cambridge). Sol. Energy; 19: No. 
4, 395-400(1977). 

Several versions of the concentrating solar collector with a 
broad water tube absorber at the focal point were built and tested. 
Some novel schemes were used to reduce material costs, simplify 
construction, and improve efficiency. Operating efficiencies were 
better than reported flat plate performance and material costs were 
less. Advantages and disadvantages are discussed as well as perform- 
ance and cost information. A multiple reflector “venetian blind” 
array which would be useful in south facing windows of various 
types and sizes was also tested and found to perform better than the 
reported flat plate collectors. The general arrangement of parabolic- 
cylindrical reflector, broad absorber tube, outer protective window 
and inner insulating window enclosure is shown. The novel reflector 
assembly is shown. Cords are tensioned between the end frames in a 
parabolic array and the reflective aluminized mylar is wrapped 
around the cords and held in place by stapling to the edge frame 
pieces. This results in a light, low cost reflector which can closely 
approximate a parabola, but does not produce a sharp line focus on 
the water tube. 


28084 Comparison of predicted performance of constant outlet 
temperature and constant mass flow rate collectors. Siebers, D.L.; 
Viskanta, R. (Purdue Univ., West Lafayette, IN). Sol. Energy; 19: 
No. 4, 411-413(1977). 

The performance of a constant fluid outlet temperature flat 
plate collector with a variable mass flow rate is studied and it is 
compared to a constant mass flow rate collector. The overall reason 
for studying a constant outlet temperature collector is an economic 
one. Operating a flat-plate collector in a constant outlet temperature 
mode will allow the total heating and/or cooling system to operate 
at a more uniform source temperature and therefore facilitate the 
design of the system. In spite of the fact that the controls required to 
give a constant outlet temperature from a flat-plate collector will be 
more expensive, the overall heating and/or cooling system would 
have certain design and operating advantages. 


28085 Spectral reflections of TiN/sub x/, and ZrN/sub x/, films 
as selective solar absorbers. Blickensderfer, R.; Deardorff, D.K.; 
Lincoln, R.L. (Bureau of Mines, Albany, OR). Sol. Energy; 19: No. 4, 
429-432(1977). 

Some highly selective coatings consisting of semiconductor 
films on a silver reflective base were produced by vacuum sputter- 
ing. The spectral characteristics of some of the selective absorbers 
developed are described. (MHR) 


28086 Features of systems for transmission of concentrated solar 
radiation. Baranov, V.K. Appl. Solar Energy (USSR) (Engl. Transl.); 
12: No. 5, 12-19(1976). 

Translated from Geliotekhnika; 12: No. 5, 15-25(1976). 

The transmission of concentrated solar energy over various 
distances by means of hollow light pipes is considered; the divergent 
rays in the light pipes are collected at the exit pupil as a result of 
reflection from the light-pipe wall. General relationships are found 
between the light-pipe capacity and the ratios of the concentrator- 
light pipe diameters, the length of the light pipe, and the concentra- 
tor geometry. Attempts are made to allow for the optical properties 
of actual light-pipe materials (coefficient of reflection as a function 
of angle of incidence, spectral characteristics, etc.). 
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28087 Energy computation of concentrating capability of parabo- 
loidal facets. Zakhidov, R.A.; Khodzhaev, A.Sh. (Starodubtsev 
Physical-Technical Inst., Tashkent). Appi. Solar Energy (USSR) 
(Engl. Transl.); 12: No. 5, 20-23(1976). 

Translated from Geliotekhnika; 12: No. 5, 26-30(1976). 

The distribution of the radiation vector in the concentration 
field of long-focus paraboloidal mirrors (facets) is investigated for 
various ray angles of incidence. Formulas are obtained for calculat- 
ing the distribution of radiant flux density on planes perpendicular to 
the incident rays. The calculated results are given as graphs. 


28088 Calculation of radiation entering hot box solar unit. Shva- 
leva, O.L.; Avezov, R.R. (Starodubtsev Physical-Technical Inst., 
Tashkent). Appl. Solar Energy (USSR) (Engl. Transl.); 12: No. 5, 27- 
30(1976). 

Translated from Geliotekhnika; 12: No. 5, 35-39(1976). 

The incoming solar radiation, useful heat obtained, entry 
coefficient, and efficiency are calculated for a South-oriented solar 
unit. Analysis of the data obtained indicates the advantage of vertical 
solar-unit configurations for heating purposes as compared with 
oblique configurations; this is confirmed by the increase in K/sub 
en/ from the autumn months to the winter. 


HEAT STORAGE 
REFER ALSO TO CITATION(S) 28010, 28034, 28052, 28500 


28089 Fundamental studies on heat storage of solar energy. 
Tanaka, T.; Tani, T.; Sawata, S.; Sakuta, K.; Horigome, T. (Electro- 
technical Lab., Tokyo). Sol. Energy; 19: No. 4, 415-419(1977). 

A study of sensible heat storage is reported. In this case, 
especially, temperature distribution in the heat storage medium is 
important from the viewpoint of storage reservoir design and quanti- 
ty of heat used for the generation of electrical power and the 
application of the lower grade thermal energy to space heating and 
cooling. The fundamental study is made of the effect of size and 
thermophysical properties of storage material on the rate of tempera- 
ture increase and quantity of heat stored in the material. These 
effects were considered as a problem of unsteady heat conduction in 
a hollow cylinder and a composite hollow cylinder at the centers of 
which constant heat flux is supplied. These models make clear the 
thermal characteristics of storage material and the performance of 
storage type flat-plate collectors. 


GEOTHERMAL ENERGY 


REFER ALSO TO CITATION(S) 28647 


RESOURCE STATUS AND ASSESSMENT 
REFER ALSO TO CITATION(S) 28526 


NON-USA 


28090 Is geothermal energy the answer. Dunham, K. Processing; 
21: No. 12, 7(Dec 1975). 

In spite of the North Sea oil discoveries, the U.K.'s oil supply 
may not last more than 20 years, and only 10 years’ uranium supply 
is assured. The drop in coal production from 100% of energy 
demand in 1913 to about 30% in 1974 probably cannot be substan- 
tially reversed. The U.K. lacks hot springs associated with volca- 
noes, and the artesian wells encountered to date are no hotter than 
51°C, too low to provide geothermal energy. Possibly, geothermal 
energy could be recovered by drilling into deep-lying hot rocks 
(e.g., in Cornwall or Devonshire) and injecting water under pressure 
to produce extensive hydrofracturing, the steam or hot water thus 
generated being recovered through adjacent boreholes. If the cur- 
rent tests at 3 km depth, where the temperature is 200°C, at the 
ERDA Los Alamos, NM, site are successful both scientifically and 
economically, deep tests should be undertaken in the U.K. 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


28091 (COO—2763-1) Exploration criteria for low permeability 
geothermal resources. Progress report, June 1975—March, 1977. 
Norton, D. . (Arizona Univ., Tucson (USA)). Mar 1977. Contract 
EY-76-S-02-2763. 188p. Dep. NTIS, PC A09/MF AOI. 
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In order to increase the emphasis on collecting and interpret- 
ing data that are diagnostic of system characteristics, one must first 
understand how unique various surface or shallow subsurface data 
are in assessing the nature of the resource. Progress is reported on 
the results of numerical simulations of heat and mass transport 
around igneous plutons and the synthesis of geologic data. To date, 
the results of the study describe the transient nature of thermal 
resources and the ambiguities which must be accounted for in using 
current technology to assess the nation’s geothermal resources. Sepa- 
rate abstracts were prepared for five papers and appendices included 
in this report. 


28092 (COO—2763-1, pp 55-65) Operations procedures for inter- 
active graphics programs developed during this study. Mar 1977. 

In Exploration criteria for low permeability geothermal re- 
sources. Progress report, June 1975—March, 1977. 

Program ETCHG is a user-oriented interactive graphics pro- 
gram which permits the user to analyze the output from the heat and 
mass transfer simulations and prepare final copies of figures for 
publication. The program is written in FORTRAN IV and utilizes 
the PLOT10 FORTRAN IV Tektronix programs for routine oper- 
ations. ETCHG accepts input files of variables computed at a 
sequence of elapsed times for the thermal anomaly. These variables 
include temperature, pressure, streamfunction, horizontal and verti- 
cal mass fluxes, permeability, and thermal conductivity. An abstract- 
ed user’s manual is presented which documents the capabilities of the 
program. 


28093 (COO—2763-1, pp 103-130) Fluid circulation in the 
earth's crust. Norton, D. (Univ. of Arizona, Tucson). Mar 1977. 

In Exploration criteria for low permeability geothermal re- 
sources. Progress report, June 1975—March, 1977. 

Numerical simulation of thermally driven fluid flow caused 
by igneous intrusives in the upper crust indicates that fluid circula- 
tion is an inevitable consequence of lateral density gradients in pore 
fluids characteristic of these environments. Thermal perturbations 
associated with igneous plutons are predicted to be sufficiently large 
to generate hydrothermal systems in which the magnitude of con- 
vective heat transport exceeds that of conductive heat transport for 
rock permeabilities greater than 10~'* m?, Norton and Knight, 1977. 
Furthermore, the style of the heat transfer is significantly different 
from systems in which conduction is the dominant heat transfer 
mechanism, particularly when the transport, and thermodynamic 
properties of the fluid phase are taken into account. As a conse- 
quence of the critical end-point which exists in the H2O and related 
systems, the region above plutons is predicted to contain extensive 
vertical zones of nearly constant temperature. These first order 
approximations of fluid circulation reveal several points relevant to 
predicting the thermal regime of the crust: (1) thermal gradients 
above convection dominated systems are very nonlinear and cannot 
uniquely predict subsurface temperatures within our present scope of 
knowledge and data, and (2) since fluid circulation may extend 
through a considerable portion of the upper crust in tectonically 
active regions, the thermal regime of these crustal regions is poorly 
understood. 


USA 
REFER ALSO TO CITATION(S) 28097 


28094 (COO—2763-1, pp 27-53) Preliminary analysis of the 
Coso geothermal system. Norton, D.; Knight, J. Mar 1977. 

In Exploration criteria for low permeability geothermal re- 
sources. Progress report, June 1975—March, 1977 

A preliminary and partially completed analysis of the Coso 
system is presented. The studies to develop exploration criteria 
useful in the detection of hot dry rock systems are in a preliminary 
stage, however, the numerical modeling capability was used to 
analyze the Coso system. The geological, geophysical, and geo- 
chemical data from Combs, Duffield, Austin, Jenkins, and Schultz 
were synthesized. A hypothetical geologic cross-section has been 
prepared on the basis of this data. The section includes a thermal 
energy source of igneous origin. Initial and boundary conditions 
were assigned, thereby defining an initial value problem. The initial 
value problem was then solved using computer programs. The 
results from the computed model were then compared with meas- 
ured data. 


28095 (TREE—1162) Geothermal potential of the west Boise 
area. Mink, L.L.; Graham, D.L. (Boise State Univ., Idaho (USA)). 
Oct 1977. Contract EY-76-C-07-1570. 40p. NTIS, MF A0Ol. 

Portions of document are illegible. 

Recent investigations in the Boise area have shown that hot 
water is abundant all along the Boise Foothills. Two areas showing 
good potential for future geothermal development are discussed. 
These areas are the Dry Creek Valley and the area between Pierce 
Gulch and Polecat Gulch. Both areas have water temperatures 
exceeding 37.8°C. In the Boise area it is found that zones of hot 
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water are associated with some type of structural control. The hot 
water zones associated with the Dry Creek Valley and the Pierce- 
Polecat area were found to be located at or near the intersection of 
major linears mapped along the Boise Foothills. These linears reflect 
a zone of weakness at depth in the rock allowing warm water to 
migrate upward from the granitic rock of the Idaho batholith below. 
By mapping all known fault and linear patterns in the area, it is 
possible to correlate these zones of weakness with areas of hot 
water. At the intersection of two or more linears, where fracturing is 
greatest, the majority of geothermal water has been located. 


NON-USA 


28096 (COO—2763-1, pp 133-186) Sources. Progress report, 
June 1975—March, 1977 and circulation paths of thermal fluids in the 
Abano region, northern Italy. Norton, D. (Univ. of Arizona, Tucson); 
Panichi, C. Mar 1977. 

In Exploration criteria for low permeability geothermal re- 
sources. Progress report, June 1975—March 1977. 

Water samples from natural springs and artesian wells in the 
Abano region of northern Italy are characterized by anomalous 
temperatures and compositions. Concentrations of major compo- 
nents, aqueous ion activities, and oxygen isotopes in samples of these 
fluids have been interpreted in the context of regional geologic 
features and fluid-rock reactions in an attempt to define the source 
regions and pathlines of these fluids. The circulation of fluids in the 
Abano region is interpreted to be the result of meteoric water 
infiltration into the Permian and Mesozoic aquifers in the pre-Alps. 
This aquifer geometry results in forced convection of aqueous ions 
derived from the evaporite, limestone, and dolomite bearing forma- 
tions and thermal energy along flow paths, approximately 60 km in 
length, which extend to depths of 2 km below the Abano region. 
Local variation in compositions of samples is consistent with local 
meteoric waters and formation fluids mixing with the fluids derived 
from Alpine sources. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


REFER ALSO TO CITATION(S) 29555 


GEOPHYSICAL TECHNIQUES AND SURVEYS 


28097 (COO—2763-1, pp 67-99) Preliminary analysis of intrinsic 
fluid and rock resistivity in active hydrothermal systems. Moskowitz, 
B.; Norton, D. Mar 1977. 

In Exploration criteria for low permeability geothermal re- 
sources. Progress report, June 1975—March, 1977. 

Electrical resistivity data are utilized in interpretations of 
subsurface environments and to explore for geothermal and mineral 
resources. Abnormally low resistivity data are alternatively inter- 
preted to indicate the presence of high temperature fluids or conduc- 
tive minerals (metal sulfides) at depth. The relative contributions of 
thermal, porosity, and fluid composition effects appear to be poorly 
known. An analysis of intrinsic rock resistivities in active hydrother- 
mal systems has been made using fluid resistivities, calculated electri- 
cal porosities, and two-dimensional heat and mass transfer computa- 
tions. The analyses indicate that the host rock resistivity distribution 
around igneous intrusives is primarily controlled by the mode of 
dispersion of thermal energy away from the pluton. Comparisons 
between numerical results and field observations in geothermal areas 
indicate that (1) low near-surface resistivity cannot be entirely ac- 
counted for by hot circulating saline water and (2) observations of 
high thermal gradients associated with low resistivity anomalies do 
not assure the existence of a high energy geothermal source at 
shallow crustal depths. 


28098 (PB—271940) Microcrack technology for geothermal ex- 
ploration and assessment. Progress report. Simmons, G. (Massachu- 
setts Inst. of Tech., Cambridge (USA). Dept. of Earth and Planetary 
Sciences). 1 Jul 1977. 229p. NTIS PC A08/MF AOl1. 

This investigation attempts to determine if the data obtained 
from microcracks in rocks can be useful in geothermal exploration, 
and to demonstrate how to use this data for reservoir assessment. 
The microcracks and various physical properties of cores of six 
geothermal areas are studied: Dunes, Heber, and Coso Hot Springs 
in California; Raft River, Idaho; Marysville, Montana; and Roosevelt 
Hot Springs, Utah. The fractures in the core samples and their 
characteristics are studied by a variety of techniques. The open 
fracture content is examined by differential strain analysis (DSA). 
The DSA technique provides a precise measure of fracture porosity 
as a function of pressure. DSA data can be interpreted in terms of 
fracture orientation, distribution, and shape characteristics. Petrogra- 
phic methods, including optical microscopy, scanning electron mi- 
croscopy (SEM), electron microprobe, and cathodoluminescence are 
being used to examine crack morphology, alteration and veining 
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materials, and general textures. The authors use these methods to 
determine the relationships among open, healed, and sealed frac- 
tures. Resistivity and permeability measurements are essential for 
determining the effect of the measured and observed fracture charac- 
teristics on bulk rock properties. 


GEOCHEMICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 27867, 28102 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 29381 


28099 (PB—271561) Western energy resources and the environ- 
ment: geothermal energy. (Resource Planning Associates, Inc., Cam- 
bridge, Mass. (USA)). May 1977. Contract EPA-68-01-4100. 117p. 
NTIS PC A06/MF AO1. 

Geothermal energy--from subsurface heat sources created by 
the underlying geologic configuration of the earth--is addressed, 
from an environmental research and development perspective. The 
report covers various geothermal energy systems, which serve as 
present or potential energy sources. These include hydrothermal 
convection systems, such as geysers and hot springs, hot igneous 
systems, and conduction dominated systems. Special inserts describe 
how geothermal resource systems are created and developed. 


GEOTHERMAL ENGINEERING 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 


28100 (EQL-Memo—14) Brine chemistry: scaling and corrosion. 
Geothermal research study in the Salton Sea Region of California. 
Hoffmann, M.R. (California Inst. of Tech., Pasadena (USA). Envi- 
ronmental Quality Lab.). Jul 1975. Contract EY-76-S-03-1086. 54p. 
Inst. of Tech., Pasadena. 

A program of brine chemistry research is recommended that 
will result in the development of methods for predicting and control- 
ling scale deposition, and in guidelines for the selection of corrosion- 
resistant construction materials. First, background information, 
which is necessary for the understanding of the problems of scaling 
and corrosion in the Salton Sea KGRA, is presented through a 
review of the history of geothermal exploration and development in 
the Salton Sea. Second, literature relevant to the geochemistry of the 
Salton Sea field is reviewed and important results are emphasized. 
Third, current research efforts directed toward actual power plant 
construction are summarized and evaluated. Fourth, research that 


has been myers but is not currently funded is discussed. Fifth, 
i 


because silica scaling has been the most troublesome problem in the 
past, the basic chemistry of silica and its relationship to scaling is 
discussed. Sixth, recommendations for future research are made in 
which a fundamental engineering approach is emphasized. In this 
approach, experiments would be conducted on actual process equip- 
ment and detailed chemical analyses would be performed on site in 
well-equipped field laboratories. 88 references. 


28101 (PNL—2456) Corrosion of iron-base alloys versus alter- 
nate materials in geothermal brines. Interim report: period ending 
October 1977. Shannon, D.W. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Nov 1977. Contract EY-76-C-06-1830. 37p. 
Dep. NTIS, PC A03/MF AO1. 

A series of 30 refreshed autoclave tests and one field test were 
performed to define how various chemical components in geother- 
mal brines affect uniform corrosion of 35 materials. The data indicate 
uniform corrosion rates of carbon steels will be satisfactory for most 
major components of a geothermal power plant for low salinity, 
neutral to alkaline pH reservoirs, when 20 mpy (mils per year) 
corrosion allowances are permitted. Corrosion rates of carbon steels 
probably will be excessive under the following conditions: carbon 
dioxide saturated, low pH (less than pH 6) brines at ambient to 
100°C temperature, and CO, saturated steam condensate system; 
applications near 250°C and above in salinities above 5 to 10 percent; 
thin sections such as heat exchanger tubes (may fail by pitting); or 
applications where any oxygen may be present, such as steam 
condenser and waste injection systems. While some minor alloy 
effects were observed among the 10 carbon steels tested, the alloy 
composition of the carbon steel was a second order effect compared 
with important brine chemistry variables such as pH, salinity, and 
temperature. Acidification of East Mesa geothermal brine to pH 4.8 
increased carbon steel corrosion 3 to 4 times in agreement with lab 
tests. The corrosion rates of carbon steels were found to be largely 
controlled by the composition and structure of the corrosion product 
film that formed on the metal. A number of alloys were found in the 
screening tests that showed negligible corrosion under all conditions 
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tested up to 250°C and 22 percent salinities. Alternate materials to 
carbon steels include: high chromium alloys above 23 percent Cr 
including E-Brite 26-1, 446, 29 Cr-4 Mo, 29 Cr-4 Mo-2 Ni, 26 Cr-1 
Mo-1 Ti, Al 6X; nickel alloys Hastelloy C276, Inconel 625, Incoloy 
825; four titanium alloys; and zirconium. 


28102 (PNL—2459) Development of electrical and electrochemi- 
cal probes for down hole and in-line chemical analysis of high pressure, 
high temperature geothermal fluids. Interim report: period ending 
October 1977. Danielson, M.J.; Koski, O.H.; Shannon, D.W. (Bat- 
telle Pacific Northwest Labs., Richland, Wash. (USA)). Nov 1977. 
Contract EY-76-C-06-1830. 41p. Dep. NTIS, PC A03/MF AOl. 

Research progress in studies to develop a reference electrode 
and conductivity probe that would operate in the geothermal envi- 
ronment and provide data is reported. The conditions of the geother- 
mal environment to which the probes must operate were defined as 
250°C, widely varying salinity, large amounts of dissolved COz, and 
HS, and the potential for deposition of mineral scale. This work also 
involved a study of sealing materials. Midway through the work, a 
field test was carried out at East Mesa, 6-1 well which involved the 
reference electrode, electrodeless conductivity probe, redox elec- 
trode, and instantaneous corrosion rate measurement (by linear po- 
larization). A high temperature-pressure, thermodynamic reference 
electrode was developed which was demonstrated to be operative in 
a simulated geothermal environment up to 250°C containing the 
contaminants that would affect its operation. An electrodeless con- 
ductivity probe was developed for use in the geothermal environ- 
ment. The design is particularly resistant to the effects of scale 
deposition. The probe should be useful for measuring salinity, steam/ 
brine ratios in two-phase flow, flashing point, and as a liquid-level 
control. A large number of sealing materials were investigated for 
use in the 250°C geothermal environment. The field test of the 
conductivity probe and reference electrode at East Mesa was a 
success. The conductivity probe successfully predicted the total 
dissolved solids content of the brine, and the redox probe data 
coupled with Pourbaix diagrams indicated FeS and FeS» as surface 
film present on the electrodes and test loop. Instantaneous corrosion 
rate methods were demonstrated to be easily set up and convenient 
to operate. 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 


28103 (NP—22796) Study of the geothermal reservoir underlying 
the East Mesa area, Imperial Valley, California. Monthly progress 
report No. 2. (TRW, Inc., Redondo Beach, Calif. (USA)). 15 Nov 
1975. 20p. TIC. 

Portions of document are illegible. 

Progress is reported in reservoir permeability determinations 
and analysis of geophysical well logs obtained in the East Mesa area. 
Core analysis, pressure test, drawdown test, and recovery test data 
are tabulated. (JGB) 


28104 (NP—22855) Geothermal reservoir and production engi- 
neering, Mesa Field, Imperial Valley, California. Dodd, J.S. (Bureau 
of Reclamation, Denver, Colo. (USA)). Feb 1975. 99p. NTIS. 

A computer program was developed that allows computation 
of flow from a geothermal aquifer. The Euler and continuity equa- 
tions are used to describe the borehole flow dynamics and are 
combined with the Theis development for flow from a confined 
aquifer to compute discharges. Parametric studies were made to 
investigate friction, casing diameter, well depth, and aquifer tem- 
perature. The equations are applied to Mesa 6-1 and Mesa 6-2 
geothermal wells using revervoir characteristics estimated from pre- 
liminary tests and well logs. The importance of field measurements is 
noted, and by using the confined aquifer theory, a preliminary 
evaluation of the geothermal resource is made. A proposed program 
for further evaluation of the geothermal reserves and production 
characteristics is presented. 


GEOTHERMAL DATA AND THEORY 
REFER ALSO TO CITATION(S) 28092 


28105 Similarity solutions for mixed convection from horizontal 
impermeable surfaces in saturated porous media. Cheng, P. (Univ. of 
Hawaii, Honolulu). Jnt. J. Heat Mass Transfer; 20: No. 9, 893- 
898(Sep 1977). 

Boundary-layer analysis is performed for mixed convection 
about a horizontal flat plate in a saturated porous medium with 
aiding external flows, where the governing parameter is found to be 
Ra/(RePr)/sup °*/2/. Similarity solutions are obtained for (1) hori- 
zontal flat plates at zero angle of attack with constant heat flux and 
(2) stagnation point flows about horizontal flat plates with wall 
temperature varying as T/sub w/ax* Temperature and velocity 
profiles for these two cases at selected values of Ra/(RePr)/sup °/2/ 
are presented. The heat-transfer rate is shown to be asymptotically 
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approaching the forced and free convection values as the value of 
Ra/(RePr)/sup */2/ approaches the limits of 0 and x. The criteria for 
pure and mixed convection about horizontal flat plates in porous 
media are established. 


PROPERTIES OF AQUEOUS SOLUTIONS 
REFER ALSO TO CITATION(S) 28100 


PROPERTIES OF MINERALS AND ROCKS 
REFER ALSO TO CITATION(S) 29563 


TIDAL POWER 


REFER ALSO TO CITATION(S) 28647 


WAVE ENERGY CONVERTERS 


28106 Estimating wave energy from a wave record. Aranuvacha- 
pun, S. (East Anglia Univ., Norwich (UK). School of Environmen- 
tal Sciences); Johnson, J.A. (East Anglia Univ., Norwich (UK). 
School of Mathematics and Physics). Dtsch. Hydrogr. Z.; 30: No. 1 
26-30(1977). 

This note is concerned with the calculation of wave energy 
from a time series record of wave heights. Various methods are used 
to estimate the wave energy. For wave records that contain a 
number of different frequencies, it is shown that the most accurate 
method for calculating the wave energy is by the use of Fourier 
analysis. 


WIND ENERGY 


REFER ALSO TO CITATION(S) 28647 


28107 (PNL—2501) Summary of the development plan for the 
wind characteristics program element of the Federal Wind Energy 
Program. Elderkin, C.E.; Wendell, L.L. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). 1 Oct 1977. Contract EY-76-C-06- 
1830. 53p. Dep. NTIS, PC A04/MF AO1. 

The Wind Systems Branch (WSB) of the Solar Technology 
Division of DOE is responsible for the FWEP and has divided the 
program into several program elements. The focus of this report is 
on the development of the Wind Characteristics Program Element 
(WCPE). Pacific Northwest Laboratory (PNL) provides technical 
and management support for the WCPE (as of May 1976). The 
development plan presented contains a detailed breakdown of the 
proposed program for FY-1978 and a program overview and projec- 
tion through FY-1980. The basic document provides a basis for 
communication between the WSB and the WCPE and will be 
continually updated as required to accomplish the overall! objectives 
of the FWEP. This summary document is aimed at apprising the 
participant and user communities of the aims and priorities of the 
WCPE 


ENVIRONMENTAL ASPECTS 


28108 (DOE/EIS—0006-D) Wind turbine generator system, 
Block Island, Rhode Island. Draft environmental impact statement. 
(Department of Energy, Washington, D.C. (USA)). Mar 1978. 142p. 
of Energy, Washington, DC. 

Information on the potential environmental impacts of the 200 
kW wind turbine for Block Island, Rhode Island is presented con- 
cerning site selection; characteristics of existing environment; impact 
of construction activities; impact of wind turbine generator structure 
and operation; unavoidable adverse environmental impacts; alterna- 
tives; relationship between short-term uses and long-term productiv- 
ity; relationship of the proposed action to land use plans, policies, 
and controls; irreversible and irretrievable commitments of re- 
sources; and environmental trade-off analysis. 


WIND ENERGY ENGINEERING 


28109 (PB—271942) RANN: Research Applied to National 
Needs. Wind energy conversion research. (National Science Founda- 
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tion, Washington, D.C. (USA)). Mar 1977. 23p. (Bull—3-Rev-1; 
NSF/RA—770202). NTIS PC A02/MF AO1. 
The NSF/RANN wind energy research reports listed in this 
bulletin are available for reading by the general public. Fourteen 
reports, listed separately, are indicated by RA number, title, 
performing organization, author, date, grant number, abstract, de- 
scriptors, and availability. Also included in this bulletin is a list of 14 
Sandia laboratory reports which address primarily the Darrieus 
vertical axis system and wind data. Author, title, report number, 
date, length, and price are indicated for each. Nine other solar 
energy publications with wind energy sections also are indicated by 
title, performing organization, grant number, date and availability. 


28110 (SAND—78-0187C) Minicomputer based data acquisition 
and analysis systems for vertical axis wind turbine testing. Stiefeld, B.; 
Tomlinson, R. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. 
Contract EY-76-C-04-0789. 10p. (CONF-780503—4). NTIS, MF 
AOl. 

From 24. international instrumentation symposium; Albuquer- 
que, NM, USA (1 May 1978). 

Portions of document are illegible. 

The computer based data acquisition system and instrumenta- 
tion used to acquire environmental, structural, and performance data 
from the VAWT complex are described. An airborne type PCM 
encoder mounted on the turbine shaft is used to digitize much of the 
data, particularly the low-level strain information from the turbine 
blades and supporting structure. The data system is an extension of 
recently completed work on a similar system for a large, 8.8 meter 
(25 foot) centrifuge facility. Computer software which provides near 
real time graphic and analytic capabilities will also be described. 


APPLICATIONS 


28111 Updating an ancient art: research and development toward 
modern wi. d powered cargo ships. Warner, W.L. (DynaShip Corp., 
Palo Alto, CA); Kossa, M.M. pp 1-20 of Proceedings of the second 
ship technology and research (STAR) symposium. New York; Soci- 
ety of Naval Architects and Marine Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

The dramatic increase of fuel costs during the last few years 
has renewed interest in sail powered commercial ships. This paper 
reviews research and development efforts, since the 1950's, applica- 
ble to the design of large efficient sailing vessels. Data applicable to 
ships in the 15,000 to 25,000 deadweight ton range is emphasized 
since a “universal bulker” of this size is the most promising applica- 
tion for a modern sailing ship. Aerodynamic, hydrodynamic and 
practical considerations for such a ship are discussed. 


TURBINE DESIGN AND OPERATION 


28112 (DOE/NASA/1028—77/13) Wind turbine generator 
rotor blade concepts with low cost potential. Sullivan, T.L.; Cahill, 
T.P.; Griffee, D.G. Jr.; Gewehr, H.W. (National Aeronautics and 
Space Administration, Cleveland, Ohio (USA). Lewis Research 
Center). Dec 1977. Contract EX-76-A-29-1028. 40p. (CONF- 
780502—1; NASA-TM—73835). Dep. NTIS, PC A03/MF AO1. 

From 23. national SAMP® symposium; Anaheim, CA, USA 
(2 May 1978). 

Four processes for producing blades are examined. Two use 
filament winding techniques and two involve filling a mold or form 
to produce all or part of a blade. The processes are described and a 
comparison is made of costs, material properties, designs and free 
vibration characteristics. Conclusions are made regarding the feasi- 
— of each process to produce low cost, structurally adequate 

es. 


28113 (SAND—77-1176) Preliminary blade strain gage data on 
the Sandia 17-meter vertical-axis wind turbine. Sullivan, W.N. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Dec 1977. Contract 
EY-76-C-04-0789. 20p. Dep. NTIS, PC A02/MF AO1. 

Results are summarized from blade strain measurements made 
during the initial operating period of the Sandia 17 M turbine. The 
measurements indicate that the blade structure is performing ade- 
quately, without any apparent fatigue life consumption or excessive 
vibration. The test results cover a range of turbine speeds (from 29.6 
to 59.3 RPM) and wind speeds (from negligible to 50 MPH). 


28114 (SAND—77-1331) Brake system for the 17 meter vertical 
axis wind turbine. Dodd, C.W.; Sullivan, W.B. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Feb 1978. Contract EY-76-C-04-0789. 27p. 
Dep. NTIS, PC A03/MF AO1. 

The hydraulic brake system on the 17-Meter Vertical Axis 
Wind Turbine, VAWT, located at Sandia Laboratories is described. 
A discussion of the design philosophy and operating procedure is 
given. Design details and a functional description of system compo- 
nents are included in this report. 
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28115 (SAND—78-0397C) Vertical axis wind turbine status. 
Braasch, C.H.; Brandvold, G.E. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 12p. (CONF- 
780114—4). NTIS, MF A011. 

From International Solar Energy Congress; New Delhi, India 
(16 Jan 1978). 

Portions of document are illegible. 

Research and development activities on the Darriens wind 
turbine at Sandia Laboratories are described. 


28116 Wind turbine blade with safety contrivance against excess 
loads. Goslich, H.D. German(FRG) Patent 2,546,884/A/. 21 Apr 
1977. 7p. (In German). 

The invention pertains to wind turbine blades with a safety 
contrivance against excess loads. The blades are separately hinged 
on tappets which are at right angles to the longitudinal axes of the 
blades. Some examples of realization of the invention are given. 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 28620 


28117 (CONF-770869—P1) Factors influencing electric utility 
expansion. Volume I. Masud, E. (ed.). (Department of Energy, 
Washington, D.C. (USA). Div. of Electric Energy Systems). 1977. 
339p. Dep. NTIS, PC A15/MF AO1. 

From Workshop on power systems planning; Airle, VA, 
USA (1 Aug 1977). 

The ERDA Division of Electric Energy Systems held a 
workshop on power system planning at Airlie, Virginia, on August 1 
to 3, 1977. The purpose of the workshop was to review and evaluate 
the results of a 2 year research effort to classify and rank factors 
influencing utility expansion and growth of power companies and 
their interconnections with neighboring areas and the consequences 
of such growth, and also to suggest areas for future research. The 
discussions and research needs developed at the workshop are sum- 
marized. (LCL) 


POWER PLANTS AND POWER GENERATION 
REFER ALSO TO CITATION(S) 27781 


28118 660 V auxiliary power systems of large power station units. 
Eschmann, R.; Smieskol, R. BBC-Nachr.; 59: No. 3/4, 125-131(1977). 
(In German). 

The high power density of electric auxiliary power systems of 
power stations requires a particularly high low-voltage level. 660 V 
systems are most suitable to meet the requirements both economical- 
ly and technically. The authors describe the technical design of such 
systems including the protective measures and introduce the use of 
the BBC-BBR standard-type nuclear power station. 


28119 Steam power plant. Teranishi, Tsugutomo; Amano, Yo- 
shiyuki. (to Hitachi Ltd., Tokyo (Japan)). German(FRG) Patent 
2,425,794/B/. 5 Aug 1976. 4p. (In German). 

The thermal efficiency of plants with several feedwater pre- 
heaters heated with steam bled from turbines should approach the 
optimum full load efficiency even at part loads, i.e. it should be 
improved (at part loads), because operation for long periods at 50 to 
80% of nominal power is ofter required. This improvement is 
achieved by preheater(s) heated with bled steam which not only 
receive this steam from one tapping point of the h.p or |.p turbine, 
but can choose from at least 2 ye or pressure stages at different 
pressures. Thus the heating of a preheater at part load can be 
switched over to a tapping at higher pressure, and a drop in thermal 
efficiency compared to full load can be prevented, which would 
otherwise occur due to reduced steam flow and therefore reduced 
feedwater temperature. Switchover to a suitable tapping pressure 
stage is carried out manually or automatically according to the 
turbine or generator output at the time, or the opening of the turbine 
controller or the evaporation in the steam raising unit according to 
similar criteria. Experiments with models have confirmed that the 
efficiency at part load below 85% can be improved by 0.7 to 1%. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 28336 
28120 (ORNL -tr—4488) Heat extraction system of the Ugle- 


gorsk Thermal Electric Power Plant. 1977. Translation by S.D. 
Blalock, Jr. from pp 1-10 of Teploelektroproyekt, Institute of the 





JUNE 30, 1978 


Ministry of Energy of the USSR, Kharkov Branch, Moscow, 1977. 
9p. Dep. NTIS, PC A02/MF AO1. 

The heat extraction system and its associated hydrotechnical 
facilities for the 3600 MW-capacity Uglegorsk thermal power plant 
in the Ukraine are described. Details on the water supply source, 
dammed reservoir, intake equipment, turbine condensers, pumping 
stations, steam distributing facility, and discharge pipes are given. 
The environmental protection measures taken and cost of the system 
are mentioned. (LCL) 


28121 (PB—271968) Bromine chloride: an alternative to chlorine 
for fouling control in condenser cooling systems. Final report May 
76—Jan 77. Bongers, L.H.; O'Conner, T.P.; Burton, D.T. (Martin 
Marietta Corp., Baltimore, Md. (USA). Environmental Technology 
Center). May 1977. Contract EPA-68-02-2153. 171p. NTIS PC A08/ 
MF AOl1. 

The report gives results of a comparison of bromine chloride 
and chlorine for fouling control in condenser cooling systems, by 
evaluating their decay rate in estuarine cooling water and their 
fouling control effectiveness. The program was conducted at an 
1100-MWe, fossil-fueled, two-unit generating facility using estuarine 
water for once-through cooling. The halogens were applied continu- 
ously at doses of 0.5 ppm or less. Fouling control was evaluated by 
observing the accumulation of fouling on glass panels exposed to 
treated and untreated cooling water, and on condenser performance 
data. Decay characteristics of the halogens were evaluated by meas- 
uring residual oxidant concentrations using an amperometric back- 
titration method sensitive to 5 ppb. Fouling control resulted from the 
presence of bromamines expected from the rapid reaction of free 
hypobromous acid with the ambient levels of ammonia present. 
Dosing requirements depended primarily on cooling water tempera- 
ture. Using BrC decay and fouling response to treatment data, a 
control model was formulated which predicted minimum BrCl dose 
necessary to attain adequate fouling control. 


28122 (PB—272359) Experimental simulation of single and mul- 
tiple cell cooling tower plumes. Final report Jul 75—Dec 76. Davis, 
L.R.; Shirazi, M.A.; Slegel, D.L. (Environmental Protection 
Agency, Corvallis, Oreg. (USA). Corvallis Environmental Research 
Lab.). Jul 1977. 47p. (EPA/600/7—77/070). NTIS PC A03/MF 
AOl. 

An experimental investigation was conducted to determine 
the dilution characteristics of single and multiple port buoyant 
discharges typical of modern natural and mechanical draft cooling 
towers. Simultaneous measurements of velocity and tracer concen- 
tration profiles were taken at various downstream locations in the 
three-dimensional plumes discharged into a stagnant ambient using a 
hot film anemometer and conductivity probe. The number of dis- 
charge ports was varied from one to seven. Discharge densimetric 
Froude numbers were varied from 1.5 to infinity. Numerical integra- 
tion of the profiles gave dilution, tracer conservation, and momen- 
tum fluxes. The effect of reducing Froude number was to increase 
entrainment considerably. In multiple port discharges the shape of 
the plume changed from an elongated configuration to nearly axi- 
symmetric within the first 20 to 30 diameters of discharge. 


28123 (PB—272370) Drift: a numerical simulation solution for 
cooling tower drift eliminator performance. Topical report on Task 3, 
Jun 74—Jun 77. Chan, J.K.; Golay, M.W. (Massachusetts Inst. of 
Tech., Cambridge (USA). Energy Lab.). Jun 1977. 146p. (MIT/ 
EL—77-006). NTIS PC A07/MF AO1. 

A method of the analysis of the performance of standard 
industrial evaporative cooling tower drift eliminators using numeri- 
cal simulation methods is reported. The simulation methods make 
use of the computer code SOLASUR as a subroutine of the comput- 
er code DRIFT to calculate the two dimensional laminar flow 
velocity field and pressure loss in a drift eliminator geometry. This 
information is then used in the main program to obtain the eliminator 
collection efficiency by performing trajectory calculations for dro- 
plets of a given size by a fourth order Runge-Kutta numerical 
method. 


28124 Cooling tower. Schnell, H.; Grimm, H.H. (to Sulzer- 
Escher Wyss G.m.b.H., Lindau (Germany, F.R.)). German(FRG) 
Patent gaa 11 Nov 1976. 11p. (In German). 

2 figs. 

This cooling tower will combine the advantages of a dry-type 
cooling tower - i.e. not harmful to the environment, no waste steam - 
with those of wet-type cooling tower - i.e. appr. 1/4 of the material 
volume of a dry-type cooling. tower with the same efficiency - by 
mounting a heatable piping system covering nearly its total cross 
section above a conventional wet cooling system. By means of 
adequate heating of this piping system, the exhaust air of the cooling 
tower is dried, thus preventing the generation of waste steam in all 
meteorological conditions. The heating system is fed, e.g., with 
waste steam from an extraction stage of the associated power plant 
turbine. The condensate resulting from the heat exchange of coolant 
air within the piping system is fed again into the main condensate 
duct arranged behind condenser and condensate pump. The heating 
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can be adjusted to daily meteorological conditions. The scale ranges 
from Zero to Maximum. If meteorological conditions correspond to 
the following mode of operation, the cooling tower - operated as 
wet-type cooling tower - does not emit waste steam, even if the 
piping system is not heated. 


POWER CYCLES 


28125 (ORNL/TM—6153) Potassium vapor topping cycle. Tech- 
nical progress report, July 1, 1977—September 30, 1977. Holcomb, 
R.S. (Oak Ridge National Lab., Tenn. (USA)). Feb 1978. Contract 
W-7405-ENG-26. 31p. Dep. NTIS, PC A03/MF AO1. 

The potassium vapor topping cycle is a concept for increasing 
the efficiency of the Rankine vapor cycle by raising the peak 
temperature by employing a potassium vapor cycle with a turbine 
inlet temperature of 1500 to 1600°F (815 to 870°C) in which the 
waste heat rejected from the condensing potassium vapor is trans- 
ferred to boiling water and steam in a conventional steam cycle. An 
efficiency of about 50% is calculated for this cycle with a natural 
circulation potassium boiler fired by gas or oil. A DOE program is 
underway at ORNL to build a full-scale potassium boiler tube 
bundle and burner module and test it with water and then potassium. 
This is the fourth in a series of quarterly progress reports. The 
potassium system installation was completed during the quarter. The 
potassium piping installation was completed, and the system passed 
pressure and leak testing. The wiring was connected to the electric 
heaters and thermocouples, and the air preheater was installed. 
Thermal insulation was installed on the components and piping, and 
the side panels were installed on the fill and drain tank enclosure. 
The checkout of the instruments and controls was nearly completed, 
and the fill tank was filled with potassium. 


28126 (PB—272366) Comparative evaluation of cooling tower 
drift eliminator performance. Final report on task 3, Jun 74—Jun77. 
Chan, J.K.; Golay, M.W. (Massachusetts Inst. of Tech., Cambridge 
(USA). Energy Lab.). Jun 1977. 267p. (MIT/EL—77/004). NTIS 
PC A12/MF AOl. 

The performance of standard industrial evaporative cooling 
tower drift eliminators is analyzed using experiments and numerical 
simulations. The experiments measure the droplet size spectra at the 
inlet and outlet of the eliminator with a laser light scattering tech- 
nique. From these measured spectra, the collection efficiency is 
deduced as a function of droplet size. The pressure drop data for the 
eliminators is measured with an electronic manometer. The numeri- 
cal simulations use the computer code SOLASUR as a subroutine of 
the computer code DRIFT to calculate the two-dimensional laminar 
flow velocity field and pressure drop in a drift eliminator. The 
SOLASUR subroutine sets up either no-slip or free-slip boundary 
conditions at the rigid eliminator boundaries. This flow field is used 
by the main program to calculate the eliminator collection efficiency 
by performing trajectory calculations for droplets of a given size 
with a fourth-order Runge-Kutta numerical method. 


28127 State and development of the combined gas-steam turbine 
power plant with pressure-fired steam generators and superposed plant 
for pressure gasification of coal, working by the STEAG-Lurgi proc- 
ess. Mayer-Kahrweg, H. Energie; 29: No. 7, 227-231(Jul 1977). (In 
German). 

By combining the open gas turbine process with the well- 
known steam turbine process, power plant efficiencies are achieved 
which are much higher than the efficiencies of the gas turbine or 
steam turbine process alone. The combined gas-steam turbine power 
plant with pressure-fired steam generators and superposed pressure 
gasification plant for coal constructed by STEAG in Luenen in 
1970/71 generates 96 MW in the steam turbine and 74 MW in the gas 
turbine, i.e. a total of 170 MW. The power generation process 
chosen has the following advantages: (1) Utilization of domestic 
coal, (2) lower dust and NOsub(x) concentrations in the waste gases, 
(3) desulfurization of the combustion gas, (4) higher efficiency due to 
a raised gas turbine inlet pressure and a higher pressure inside the 
combustion chamber. The 170 MW power plant has presented such 
good results in its five years of operation that another unit with at 
least 400 MW is now being planned. 


WASTE-FUELED SYSTEMS 


28128 Experience at Edmonton (GLC) of generating electricity 
using refuse as fuel. Wiggin, F.T.F. (Slough Industrial Estates Ltd., 
rq Proc. Inst. Electr. Eng. (London); 125: No. 2, 169-172(Feb 
1978). 

A continuous power-generation process is described which 
uses untreated domestic/industrial refuse mix as a sole fuel for 
electricity production based on conventional power-station practice. 
Details of the background, design and expected performance of the 
plant, as commissioned, are given. Problems of initial operations 
included difficulties with specialized refuse and residuals, handling 
equipment, as well as catastrophic failures of boiler tubes from flue 
side corrosion/erosion within an average 4000 operating hr for 
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individual incinerator/boiler heat exchangers. Explanations are pro- 
vided, and details given, of remedial measures involving consider- 
able modifications to equipment. The experience of final sustained 
successful operations until January 1975 is discussed, including the 

ualities and performance of refuse as sole fuel for steam generation. 
Goueiion and thermal efficiencies, relevant to energy conversion 
and stage processes, including ferrous metal recovery from residuals, 
are noted. Conclusions arrived at relate to successful commercial 
operations being achieved by attention to obtaining really efficient 
combustion and balancing the requirement for dealing with the 
heavy flue-fouling characteristics of refuse burning against the ef- 
fects of renewed corrosion/erosion on exposed or re-exposed boiler- 
tube surfaces. The economics of overall operations and achievement 
of viable large-scale electricity production with refuse dispoal are 
reported. 


COMPONENTS 


28129 (NP—23087) Program for improving boiler efficiency. An 
interim report. Dyer, D.F.; Maples, G.; Wilbanks, J.; Cansler, H.T.; 
Maxwell, J.C. Jr.; Pride, D. (Auburn Univ., Ala. (USA). Dept. of 
Mechanical Engineering; Auburn Univ., Ala. (USA). Engineering 
Extension Service). 19 Apr 1976. 81p. Univ., AL. 

Portions of document are illegible. 

Progress in developing an educational short course for boiler 
operators which emphasizes how to improve boiler efficiency is 
discussed. Information is included on the performance testing of 
boilers to determine boiler efficiency and combustion efficiency. 
(LCL) 


28130 Brittle fracture in the shield tubes of steam generators with 
natural circulation. Kot, A.A.; Pronina, G.G.; Lesova, V.D. Arch. 
Energiewirtsch.; 31: No. 9, 751-758(Sep 1977). (In German). 

The report deals with brittle fractures in the operation of oil- 
and gas-fired boilers in Soviet heating power stations. Metallogra- 
phic materials tests and chemical analyses of boiler water and 
feedwater were used to clarify the causes; they also form the basis 
for the repair and protective measures to be taken. Among others, 
special emphasis is placed on LiOH additions to the boiler water, 
since Li reacts with the Fe of the metal layer by forming lithium 
ferrate which forms a corrosion protection coating of unusual resis- 
tance. The new problems arising in this context are discussed. 


28131 Problem of autonomy of control of a district-heating tur- 
bine with variable initial steam pressure. Ivanov, V.A.; Mel’nikov, 
B.N. (Leningrad Polytech Inst im. M.I. Kalinin, USSR). Izv. Vyssh. 
Uchebn. Zaved., Energ.; No. 7, 92-95(Jul 1977). (In Russian). 

Results are presented of an analytical investigation of the 
conditions of static and dynamic autonomy of control of district- 
heating turbines at sliding pressure. It is shown that in an automatic 
control system that is statically autonomous at constant pressure, 
conditions at sliding pressure are facilitated. Recommendations are 
given for minimizing deviations from the dynamic autonomy condi- 
tions. 


28132 Experimental investigation of turbine stage d/1=3.38 in 
transient operating conditions. Shnee, Ya.I.; Garkusha, A.V.; Shve- 
dova, T.I. (Khar’kov Polytech Inst, Ukr SSR). Teploenergetika 
(Moscow); No. 6, 39-43(Jun 1977). (In Russian). 

Problems connected with improved efficiency and stability of 
operation of the last stages of high-capacity steam turbines are 
considered. Measures are proposed to reduce flow separation at the 
hub. Results of an investigation of two stages with D/1=3.38 charac- 
terized by rotor blade twist are presented. 


28133 Investigation of flowrate characteristics of gas turbines. 
Ol’khovskii, G.G.; Ol’khovskaya, N.I. (All-Union Heat Eng Inst, 
USSR). Teploenergetika (Moscow); No. 6, 44-47(Jun 1977). (In Rus- 
sian). 

Results of experimental investigations of flowrate characteris- 
tics of natural-size gas turbines of Soviet-made gas turbine power 
plants in starting and rated operating conditions are generalized. It is 
concluded that flowrate characteristics of investigated turbines, irre- 
spectively of the number of stages and the degree of reactivity, are 
described by a flowrate elliptic equation. Practical use of the charac- 
teristics in this form is facilitated by auxiliary nomograms. 


28134 Calculation of recirculation of gases into the top of the 
furnace chamber of high-capacity power block boilers. Marshak, 
Yu.L.; Okerblom, Yu.I.; Temirbaev, D.Zh.; Belilovskii, Yu.B.; Adil- 
bekov, M.A. (All-Union Heat Eng Inst, USSR). Teploenergetika 
(Moscow); No. 6, 85-87(Jun 1977). (In Russian). 

A method of calculation of aerodynamic conditions for the 
introduction of the recirculation of gases into the top part of furnace 
chambers of boilers of high-capacity power blocks is set forth. It 
represents a development of the known method of calculation of the 
mixers of combustion chambers of gas and steam-and-gas combined 
turbines based on the data of an investigation of weakly isothermal 
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recirculation models and single grazed jets of an initially rectangular 
shape. 


28135 Raising the efficiency of the operation of electric precipita- 
tion in trapping ekibastuz coal ash. Kropp, L.I.; Shmigol, I.N. (All- 
Union Heat Eng Inst, USSR). Teploenergetika (Moscow); No. 6, 14- 
18(Jun 1977). (In Russian). 
Electric filters (precipitators) installed at the power plants 
fired by Ekibastuz coal operate considerably less efficiently than at 
wer plants using fuels from most other d its. This is due to a 
igh specific electric resistance (SER) of the Ekibastuz coal ash 
layer emet on precipitating electrodes. As a result, the phenom- 
enon of the so-called reverse corona is observed. The efforts to 
improve the filter efficiency consist mainly in suppressing the revese 
corona effect. The dependence of the SER on temperature is traced. 
Three variants of small experimental ash trapping installations with 
pre-treatment of flue gases have been tested and test results are 
compared. Pre-treatment in a wet scrubbing stage will eventually 
rmit more efficient operation of electric filters at temperatures not 
low 90 C. 


28136 Method of selection of optimal dimensions of vortex cham- 
bers. Koval’, V.P.; Zhigula, V.A. (Dnepropetrovsk State Univ, Ukr 
SSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 6, 71-78(Jun 1977). (In 
Russian). 

The gas dynamic characteristics and the overall coefficient of 
pressure losses in a vortex chamber are determined relying on the 
distribution of gas parameters in it. A procedure for selection of the 
optimal dimensions of the chamber is proposed. 


28137 Practical modeling of turbine stages with relatively short 
blades. Lopatitskii, A.O.; Ozernov, L.A. (LMZ, USSR). Teploenerge- 
tika (Moscow); No. 5, 43-44(May 1977). (In Russian). 

The problem of the effect of the scale of modeling on the 
character of a stage with relatively short blades is considered. Two 
model stages differing only by the scale of modeling are tested. It is 
shown that, if proper care is taken, negative effects of the scale may 
be avoided. 


28138 Problem of efficiency of film cooling of the nozzle blade 
trailing edge. Bogomolov, E.N.; Piotukh, S.M. Teploenergetika 
(Moscow); No. 5, 41-42(May 1977). (In Russian). 

Experimental data are presented on gas dynamic and thermal 
efficiency of film cooling of the trailing edge of a nozzle blade when 
a cooling medium is blown out through flat discontinuous slits at the 
trailing edge on the trough side. 


28139 Crisis phenomena in steam turbine exhaust connections. 
Zaryankin, A.E.; Zhilinskii, V.P. (Moscow Power Eng Inst, USSR). 
Izv. Vyssh. Uchebn. Zaved., Energ.; No. 4, 131-135(Apr 1977). (in 
Russian). 

It is shown that the exhaust system presents a limit to the 
increase of the mean velocity of steam discharge from the last 
turbine stage and that transition to higher relative velocities is 
possible a in the case of low hydraulic exhaust losses. When the 


coefficient of complete losses of the exhaust pipe connection and 
inlet velocities are high, “closing” conditions occur. Under those 
conditions, an increase in initial pressure does not bring about any 
change in the value of the inlet velocity in the connecting pipe. 
Under the “closing” conditions, the exhaust connection limits the 
maximum capacity of a turbine. 


28140 Contribution to the study of non-stationary operation of 
large turbogenerators. Barret, P. Bull. Dir. Etud. Rech., Ser. B; 1: No. 
2, vp(1977). (In French). 

The report discusses the construction of a mathematical 
model simulating the behavior of turbogenerators or two-pole and 
four-pole generators with a constant air-gap under non-stationary 
operating condition. The method relies on the classical “two-axis” 
theory, according to which all the machine circuits are represented 
by two sets of linked circuits, one of which comprises circuits whose 
magnetic axis is the polar axis of the rotor (or direct axis), while the 
magnetic axis of circuits in the other set is the interpolar axis of the 
rotor (or quadrature axis). Non-stationary operating conditions are 
investigated by frequency analysis, consisting in sinusoidally varying 
the external applied conditions, and hence determining the various 
frequency dependent impedances. An approximate approach was 
adopted for solving Maxwell equations, using carefully-selected sim- 
plifying assumptions and basing the numerical constants for bound- 
ary conditions on physical considerations partly offsetting the draw- 
backs of an approximate approach. 


28141 Selection of the magnitude of the radiation surface of a 
superheater for standardized boilers with natural circulation. Gatitskii, 
E.A.; Pomerantsev, V.V.; Akhmedov, D.B.; Myuller, O.D. (Lenin- 
grad Polytech Inst im. M.I. Kalinin, USSR). Energomashinostroenie; 
No. 6, 15-18(1977). (In Russian). 

Results of a design analysis for the determination of the 
optimal magnitude of the radiation surface of a superheater in a 
boiler with natural circulation are presented. A relation is proposed 
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for approximate evaluation of the change of the temperature of the 
gases at the outlet from the high-pressure superheater. Likewise, a 
method of determination of the magnitude of the radiation surface of 
a superheater is proposed. The surface of this magnitude permits 
reduction to a minimum of the effect on steam superheating of the 
variations in the theoretical combustion temperature and in the 
moisture content of the fuels burnt. 


28142 Comparing the efficiency of the direct-flow and counter- 
flow schemes of convective low-pressure superheaters. Kristich, L.M.; 
Litvak, D.B.; Zmachinskii, A.V. (Saratov Polytech Inst, USSR). 
Energ hinostroenie; No. 7, 6-9(1977). (In Russian). 

An analytical determination of the relative efficiency of the 
direct-flow and counterflow schemes of connection of convective 
——_ is proposed. It is shown that the use of the counterflow 
scheme not only yields a larger heating surface but also, in a number 
of cases, results in the saving of austenite steel in the outlet stages. A 
numerical evaluation is given and the effect of different parameters 
on the relative efficiency is analyzed. 


28143 Technological backup for the manufacture of convective 
superheater blocks for the boiler with 2650 t/h steam output. Parshin, 
A.A.; Ter-Minos’yan, S.M.; Milokhin, A.A. (PO “Krasnyi 
Kotel’shchik”, USSR). Energomashinostroenie; No. 7, 28-30(1977). 
(In Russian). 

A description is given of the equipment and technology for 
the manufacture of single-drum direct-flow gastight boilers of the 
TK3 TGMP-204 model at the Taganrog “Krasnyi Kotelshchik” 
Plant. The boiler is designed to produce supercritical pressure steam 
by burning high-sulfur-content residual oi] and natural gas. The 
boiler functions in a block with an 800 MW close-coupled steam 
turbine and has a $PI$-shaped layout. 


28144 Some peculiarities of computer-aided calculation of turbine 
blade vibrations utilizing the runge-kutta method. Magomaev, L.D. 
(VVMIOLU im. F.E. Dzerzhinskii, USSR). Energomashinostroenie; 
No. 7, 38-41(1977). (In Russian). 

A method of calculation of the frequencies and forms of 
vibrationi of turbine blades based on a single-time use of the Runge- 
Kutta procedure when solving the problem by means of a digital 
computer is proposed. The consideration is limited to the case of 
purely torsional oscillations, but the results obtained can be extended 
to the entire system of differential equations describing turbine blade 
vibrations. 





28145 Design of rotors of low-pressure cylinders of high-capacity 
steam turbines. Khraborov, P.V.; Frenkel’, L.D.; Gertsberg, Kh. Ya. 
(Cent Boiler and Turbine Inst, USSR). Energomashinostroenie; No. 7, 
3-6(1977). (In Russian). 

Designs of rotors of low-pressure cylinders of high-speed 
(n=300 rpm() steam turbines are considered. In particular, rotors 
with fitted-on disks, integral-disk rotors, welded-and-forged, welded, 
and bolted rotors are discussed. It is shown that bolted rotors, while 
being more reliable, have a technologically better and less labor 
consuming design than all the other types of rotors used presently or 
still under development. 


28146 Combustion chamber for steam raising unit. Goetz, G. (to 
Waagner-Biro A.G., Vienna (Austria)). German(FRG) Patent 
2,357,914/B/. 9 Dec 1976. Sp. (In German). 

The patent is concerned with an improved suspension of the 
vertical tube walls of a boiler and their gas tight sealing by a roof 
also made of pipes. The side walls are made of spiral tubes, which 
are horizontal on three sides and rise slightly on the fourth side. The 
vertical fins between the pipes are welded to each other and are 
continued above the first layer of pipes by welded vertical suspen- 
sion sheets. Each rising pipe is taken outside through this suspension 
sheet via a bend. After again being bent and penetrating through the 
suspension sheet (this time from the outside to the inside), each pipe 
opens into a horizontal spiral tube at a suitably higher level. An end 
tube of each spiral tube leads upwards to a steam collection space. 
These spiral tubes (also welded together gas tight by their fins) form 
a closed pipework roof. This pipework roof together with the whole 
tube wall and the combustion chamber floor fastened to it are 
connected to the boiler support framework by the suspension sheet 
and the suspension devices welded to it. The reason for each pipe 
opening into a spiral tube of several, e.g. 4, coils, is the small rise of 
the wall tubes, which are taken upwards at an angle, which due to 
their horizontal spacing exceeds several pipe diameters. The bends 
and lenghts, which are the same for all pipes, and the direct 
transition of the combustion chamber wall tubes of the roof tubes 
ensure equal heating and equal flow through the pipes. 


28147 Binding for flat wall of steam raising units. Danzer, H.H. 
(to Waagner-Biro A.G., Vienna (Austria)). German(FRG) Patent 
2,247,263/C/. 11 Nov 1976. 8p. (In German). 

The patent is concerned with reducing the previously unde- 
sirably high constructional weight of bindings, which consist of 
binding supports running from corner to corner of the tube wall, in 
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order to take up the combustion chamber pressure. The solution 
consists of a movable connection of each ad of the binding supports 
meeting at right angles at the corners of the boiler, in such a way 
that the movement required to accommodate thermal expansion 
takes place so that the angle of intersection of the binding supports 
(usually 90°) remains constant. The bending stress of the binding 
supports is reduced compared with the normal construction, so that 
for the same permissible bending a smaller cross section of the 
binding support i.e. smaller expense, is sufficient. Several construc- 
tional solutions are described for carrying out the principle indicated 
above. 


28148 Effect of number of blades on the performance of hydro- 
dynamic couplings and dynamometers. Patki, G.S.; Gill, B.S. (Cent 
Mech Eng Res Inst, Durgapur, India). Mech. Eng. Bull.; 7: No. 3, 80- 
88(Sep 1976). 

A theoretical analysis of hydrodynamic couplings is present- 
ed. The velocity of flow of the liquid in the torus is calculated from 
the difference in the centrifugal "levees acting on the liquid in the 
impeller and the turbine after accounting for the frictional loss. 
From this velocity the mass flow is determined and the torque is 
calculated with the help of conventional turbo-machinery formula. 
This torque is modified by considering that the part of the liquid that 
does not hit the blade surfaces does not contribute to the transmis- 
sion of torque. Results are presented to show the effect of number of 
blades on the coupling characteristics. The dynamometer is taken as 
a special case of the fluid coupling. 


28149 Dampfkessel - Errichtung und Betrieb. Bd. 1, T. 2. Rege- 
lungen zur Durchfuehrung der Dampfkesselverordnung. (Steam boilers 
- assembly and operation. Vol. 1, Pt. 2. Rules for implementing steam 
boiler ordinances). Hoffmann, W.E. (Deutscher Dampfkesselauss- 
chuss (DDA), Essen (Germany, F.R.); Vereinigung der Technischen 
Ueberwachungsvereine e.V., Essen (Germany, F.R.)); Jaeger, H.; 
Ulrichs, O.; Doerrscheidt, W.; Greinert, W. Koeln, Germany, F.R.; 
Heymanns (1976). 348p. (In German). 

New, revised and supplemented compilation with explana- 
tions, detailed classification and comprehensive index of keywords. 


WASTE HEAT UTILIZATION 


28150 Technical and economic aspects of industrial combined 
heat and power generation. Pt. 2. Maier, K.H. Energie; 29: No. 8, 255- 
teas * 4 - (In German). 

is follow-up article to the article from ENERGIE vol. 29, 
5/1977, gives a check list to help those who are not acquainted with 
the work of the electric power industry. The check list indicates 
whether district heat, self-produced power, or power supplied by 
utilities is cheapest. 


ECONOMICS 


28151 ENERGIE inquiry on the investments of the electric 
power industry. Energie; 29: No. 6, 165-168(Jun 1977). (In German). 

This is the result of a general inquiry among the major public 
utilities in the Federal Republic of Germany. The inquiry concerns 
the total amounts invested, their distribution over a range of fields, 
problems in the realization of these investments, and possible energy 
shortages in the eighties. 


28152 Effects of the establishment and operation of a coal-fired 
power plant on coal production and the number of people employed. 
Wessels, H. Glueckauf; 113: No. 2, 92-96(Jan 1977). (In German). 

An input-output analysis by the German Institute for Scientif- 
ic Research (DIW) analyses the economical and employment-politi- 
cal effects of constructing and operating a hard coal power plant 
with 2 x 700 MW in the FRG. The construction of the power plant 
induces a gross production of 2.6 billion DM, the operation a yearly 
gross production of 1 billion DM over 25 years (for prices of 1972). 
A table shows the distribution of these amounts to the individual 
branches of industry. The effect of construction on employment will 
be almost 40,000 places of work a year, operation will mean another 
11,000. A table gives details. 


28153 Stellungnahme der Elektrizitaetswirtschaft zum Ersten 
Zwei-Jahres-Gutachten der Monopolkommission sowie zu Fragen des 
Strukturvergleichs bei der Missbrauchsaufsicht nach Paragraph 104 
GWB. (Statement of the electric power industry concerning the first 
two year’s expertise of the monopoly commission and problems of a 
comparison of structure in misuse supervision according to paragraph 
104 GWB). Frankfurt, Germany, F.R.; VWEW (1977). 77p. (In 
German). 

Statements of December 20, 1976 (more competition is i- 
ble) and June 29, 1976, concerning the work basis of July 23, 1975, of 
the Federal authorities having supervision of cartels. 


OFF-PEAK ENERGY STORAGE 
REFER ALSO TO CITATION(S) 28495 
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28154 (CONF-760212—, pp 155-164) Role of goverument and 
Seesey te oven siaenaes 6 dieninn ae. Kaufman, A. 1977. 

From Engineering foundation conference; Pacific Grove, 
CA, USA (8 Feb 1976). 

In Energy storage: user needs and technology applications. 

Energy storage has potential advantages in terms of improved 
demand management including load factor, possible capital savings, 
and lower operating costs. At the moment such systems appear to be 
more costly than conventional peaking equipment, although the 
overall economics are somewhat cloudy. As a consequence, financ- 
ing possibilities are an open question. In order to stimulate energy 
storage, the government could provide subsidies directly through 
the tax system, or through loan insurance. It could also provide 
regulatory incentives such as peak pricing. The major contribution 
might be through absorption of research and development expendi- 
tures. 


28155 (PB—271413) Research toward improved flywheel suspen- 
sion and conversion systems. Interim technical report 1 July 
1975—31 December 1975. Eisenhaure, D.; Oberbeck, G.; O’Dea, S.; 
Stanton, W. (Draper (Charles Stark) Lab., Inc., Cambridge, Mass. 
(USA)). Mar 1976. 94p. (R—960). NTIS PC A05/MF AO1. 

This report describes CSDL efforts over the first half of a 
NSF-sponsored study to conceptualize and develop advanced con- 
cepts for suspension and energy conversion systems for use in 
conjunction with flywheel energy storage. These flywheel and 
energy conversion studies are being directed specifically toward the 
utilization of flywheel energy storage for utility load-leveling — 
peak power period. A detailed set of system requirements whic 
would allow two-way power flow between a high-speed flywheel 
shaft and a 60-Hz line was outlined. A study of existing conversion 
system types indicated that the system requirements could best be 
met with a new concept. Therefore, a special-purpose integrated 
rotating machine and power-switching stage were designed. Quanti- 
tative techniques are being developed to analyze the energy conver- 
sion and control systems. An economic study of existing bearing 
types indicated that magnetic bearings have the greatest potential for 
development for use in flywheel energy storage. A special-p 
low-loss magnetic suspension system was designed which will allow 
efficient 24-hour cycle energy storage. A computer model of the 
flywheel and suspension system was developed to aid in the determi- 
nation of critical suspension and control parameters and evaluation 
of system performance. 


FUELS 


28156 Results of investigation of vortical low-temperature com- 
bustion of furnace brown coal. Vorotnikov, E.G.; Nikiforov, A.A.; 
Sukhinin, V.I.; Rasputin, O.V. (Far East Polytech Inst im. V.V. 
Kyibyshev, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 7, 80- 
85(1977). (In Russian). 

Results are presented of the combustion of brown coal from a 
Far Eastern deposit in a vortical low-temperature furnace imple- 
mented for the first time. Data are presented on changes in the 
character of the furnace process and in the operation of the pulver- 
ized fuel system following the changeover from the direct-flow to 
the vortical combustion. 


28157 Combustion of coal-oil slurry in a 100-hp firetube boiler. 
Demeter, J.J.; McCann, C.R.; Bellas, G.T.; Ekmann, J.M.; Bien- 
stock, D. (ERDA- Pittsburgh Energy Res Cent, Pa). Am. Soc. Mech. 
Eng., [Pap.]; No. 77-WA/Fu-5, vp(1977). 

The principal objectives were to determine major problem 
areas firing coal-oil slurry in a boiler designed to burn oil or gas and 
to determine corrosion and deposits after 1000 hr of operation with a 
20% coal-oil slurry. The tests were conducted in a surplus 100-hp, 
four-pass, Cleaver-Brooks firetube boiler at the Pittsburgh Energy 
Research Center boiler house after a new burner designed for No. 6 
fuel oil was installed in the boiler and a coal-oil slurry mixing and 
feed system was assembled. Although the design heat release (based 
upon volume of the first pass and the plenum) with oil was very 
high, 235,000 Btu/ft*/hr compared to 20 to 25,000 Btu/ft*/hr nor- 
mally used with coal, slagging was not experienced and the carbon 
combustion efficiency was > 99%. Boiler efficiency tests indicated 
that the efficiency obtained with the coal-oil slurry was essentially 
the same as that obtained with fuel oil, 79.9 versus 80.1%. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 29452, 29454, 29545, 29547 


28158 (PB—271646) Point source model evaluation and develop- 
ment study. Final report. Fabrick, A.; Sklarew, R.; Wilson, J. (Sci- 
ence Applications, Inc., Westlake Village, Calif. (USA)). Mar 1977. 
Contract ARB-A5-058-87. 208p. NTIS PC A10/MF AOl. 
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This report provides the results of a study of the comparative 
attributes of air er pollution point source submodels. Submodels were 
tested and the submodels that were determined to offer the greatest 
potential were assembled into two distinct models: a generalized 
Gaussian model, GEM (Gaussian Evaluation Model); and a finite 
difference model, IMPACT (Integrated Model for Plumes and At- 
mospherics in Complex Terrain). These final models were then 
evaluated using field data from three locations in California and one 
location in Utah. 


28159 pg bse Evaluation and description of a power plant 
condenser tube 


trainment mortality aqua ; Gi 
T.C.; Poje, G.V.; Jinks, G.G.; Rigdon, S. (New York Univ., N.Y. 
(USA). Inst. of Environmental Medicine). Sep 1977. 98p. NTIS PC 
A05/MF AOl. 

This research describes the operation of an innovative appara- 
tus and the results of preliminary experiments which address the 
problem of power plant entrainment. The power plant condenser 
tube simulator can subject entrainable or to flow velocities, 
temperature changes, and variable biocide concentrations which 
cover the range at existing power plants. Sub-atmospheric pressure 
changes are also obtainable. A split flow design permits the simulta- 
neous exposure of a population of or to different tempera- 
tures and biocide foveh fe the two condenser tubes. For the first time 
in entrainment research the synergistic effect of temperature, bio- 
cide, pressure and velocity can be examined. Preliminary experi- 
ments utilizing the dipteran larvae Chaoborus sp. and the gammari- 
dean amphipod Gammarus tigrinus indicate the applicability of the 
simulator as a research tool. 


28160 Sound insulating efficacy of a two-layered elastic housing 
for power installations. Babailov, E. P.; Shchev’ ev, Yu.P. (Leningrad 
Metall Works, USSR). Energ oenie; No. 7, 31-33(1977). 
(In Russian). 

The mechanics of passage of the sound ener gy through a two- 
layered elastic housing is considered and the sound insulating effica- 
cy of such a housing is established on the example of two semispheri- 
cal concentric elastic shells simply supported by an absolutely rigid 
foundation. Calculations show a sharp increase in the efficacy of 
sound insulation, in the case of a two-layered housing, within the 
entire range of frequencies including discrete resonance frequencies 
characterisstic for a single-layered housing. 





NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 27755, 28853 


28161 (PB—272109) Dual alkali test and evaluation program. 

Volume III. Prototype test program--Plant Scholz. Final report May 

73—Apr 77. LaMantia, C.R.; Lunt, R.R.; Oberholtzer, J.E.; Field, 

E.L.; Valentine, J.R. (Little (Arthur D.), Inc., Cambridge, Mass. 

as May 1977. Contract EPA-68-02-1071. 163p. NTIS PC A08/ 
AOl. 

Volume III of the report covers Task III of a three-task 
program to investigate, characterize, and evaluate the basic process 
chemistry and the various operating modes of sodium-based dual 
alkali scrubbing processes. The tasks were: (I) laboratory studies at 
both Arthur D. Little, Inc. (ADL) and IERL-RTP; (2) pilot plant 
operations in a 1200 scfm system at ADL; and (3) a protot test 
program on a 20 MW dual alkali system at Plant Scholz. Dual alkali 
system operating modes on high and low sulfur fuel applications 
investigated included: concentrated and dilute dual alkali systems, 
lime and limestone regeneration, and slipstream sulfate treatment 
schemes. For each mode, the dual alkali process was characterized in 
terms of SO2 removal, chemical consumption, oxidation, sulfate 
precipitation and control, waste solids characteristics, and soluble 
solids losses. 


28162 (PB—272125) Particulate collection efficiency measure- 
ments on an esp installed on a coal-fired utility boiler. Final report. 
Gooch, J.P.; Marchant, G.H. Jr.; Felix, L.G. (Southern Research 
Inst., Birmingham, Ala. (USA)). Jan 1977. Contract EPA-68-02- 
2114. 162p. NTIS PC A08/MF AOl. 

The report gives results of fractional and overall collection 
efficiency measurements of an electrostatic precipitator collecting fly 
ash from a coal-fired boiler burning high-sulfa ur coal. The mass 
median diameter of the particulate entering the collector was ap- 
a 40 micrometers; that leaving the collector was between 

and 4 micrometers. Measurements were conducted at two levels of 
precipitator operating current density. Measured efficiencies were 
compared with those predicted from a computer model of electro- 
Static precipitation. Measured efficiencies are higher than predicted. 


28163 (PB—272422) Standards support and environmental 
impact statement. volume 1: proposed standards of performance for 
stationary gas turbines. (Environmental Protection Agency, Re- 
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search Triangle Park, N.C. (USA). Emission Standards and Engi- 
neering Div.). Sep 1977. 593p. (EPA/450/2—77/017a). NTIS PC 
A25/MF AOl. 

Standards of performance to control nitrogen oxides and 
sulfur dioxide emissions from new, reconstructed and modified sta- 
tionary gas turbines in the U.S. are being proposed under section 111 
of the Clean Air Act. This document contains information on the gas 
turbine industry and emission control technology, a discussion of the 
selected emission limitations and the supporting data and the alterna- 
tives which were considered, and analyses of the environmental and 
economic impacts of the proposed standards. 


28164 Flue gas desulfurization installations according to the 
Hoerter Process. First operational experience. Esche, M.; 
Meyer, W. (Saarberg-Hoelter Umwerlttech, Saarbruecken, Ger). 
Elektrizitaetswirtschaft; 41: No. 9, 199-202(Sep 1977). (In German). 
Investigations made under the auspices of the West German 
authorities in 1974 and 1975 about the effect of measures to reduce 
sulfur on the regional SO2 immission showed that only on 1% of the 
area of the Federal Republic were the long-period immission values 
exceeded in the air in 1974. 11% of the populations live in this 1% of 
the area and 18% of the total immission takes place there. The levels 
in these areas have decreased by a half from 1965 to 1975. Neverthe- 
less, for use in “SOz restriction areas” flue-gas desulfurization as an 
alternative to the use of fuels poor in sulfur or direct fuel desulfuriza- 
tion e.g. oil, or in the case of coal by vaporization and cleaning of 
the fuel gas, may become important. For the Saarberg-Holter 
method for flue-gas desulfurization in power stations and waste-gas 
desulfurization in refuse incineration plants the authors report about 
a 40 Mw pilot installation from the points of view of its construction 
and its functioning after about 11,000 hour's operation. 


28165 Principal regularities and approximate calculation of nitro- 
gen formation during residual oil] combustion in boilers. Tager, S.A.; 
Kalmaru, A.M. (Sci Res Energ Inst, USSR). Teploenergetika 
(Moscow); No. 5, 56-64(May 1977). (In Russian). 

Special experimental investigations of residual oil combustion 
in boilers of different types with known parameters are reported. 
Their purpose was to establish quantitative relations between boiler 
furnace parameters and nitrogen oxides formed. Performance data of 
residual oil-fired boilers are given, and determination of NOS$sub 
2$$sup max$ depending on thermal and design parameters of the 
furnace is described. The effects of air excess, air temperature, gas 
recirculation, two-stage combustion, and load are examined. Finally, 
the accuracy and region of application of the calculation method 
proposed is evaluated. In addition to some categories of residual oil- 
fired boilers, this method may be applied to gas-fired boilers of a 
similar type. 17 refs. 


SITE SELECTION AND LAND USE 
REFER ALSO TO CITATION(S) 28388 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 28023, 28486, 28487, 29546 


28166 (EPRI-EL—573) Transformer hot spot detector. Final 
report. Bell, R.; Bertin, M. (Nucleonic Data Systems, Inc., Irvine, 
Calif. (USA)). Oct 1977. 77p. Dep. NTIS, PC AOS/MF AO1. 

The desirability of measuring transformer hot spots is dictated 
by economics. Utility operations require that all components be 
operated at their maximum rating consistent with satisfactory life- 
time. At present, no practical hot spot measurement technique exists. 
The system proposed involves the transfer of hot spot temperature 
data to an external monitor via acoustic transmission. Special acous- 
tic detectors were constructed to monitor transformer generated 
noise up to 300 KHz. Spectral analysis of a 20 MVA low noise 
transformer indicates the existence of an adequate frequency range 
for acoustic data transmission. Hot spot transmitting and receiving 
equipment was designed. The space limitations of existing transform- 
er designs, however, prevents easy removal of the electronic sensor 
leads from local hot spots. In addition, the microelectronics in the 
transmitter can not withstand existing maximum hot spot tempera- 
tures. These shortcomings make implementation of the acoustic 
transmitter package impractical at this time. 


28167 Optical methods for measurement of voltage and current 
on power systems. Rogers, A.J. (Central Electricity Research Labs., 
_ Eng.). Opt. Laser Technol; 9: No. 6, 273-283(Dec 


The basic principles of optical methods for measuring voltage 
and current at high voltage are presented. These include the magne- 
to-optic effect, the electro-optic effect and the electrogyration effect, 
plus various detection and noise reduction techniques. Both free path 
and enclosed path devices which have been constructed on these 
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principles are described. The viability of these devices for the 
electricity supply industry is assessed. 


28168 On the stability of large-scale power systems. Darwish, 
M.; Fantin, J.; Grateloup, G. (CNRS, Lab d’Autom et d’Anal des 
Syst, Toulouse, Fr). J. Cybern.; 7: No. 3/4, 159-167(1977). 

The problem of transient stability of large-scale power sys- 
tems is dealt with using decomposition-aggregation techniques. In 
this approach based on a priori criteria, the system is decomposed to 
N-subsystems, the first (N-1) subsystems ddescribed by linear model 
and the N$sup th$ described by nonlinear model. Then each linear 
subsystem is reduced by aggregation techniques to an equivalent 
machine. Using this approach the problem of transient stability of 
large power systems is investigated. An algorithm for calculating the 
critical switching time based on this technique is proposed. The 
validity of this method is examined by studying large power systems 
of 11 machines, and the results obtained using IBM 370/165 digital 
computer of L.A.A.S. are reported. 


AC SYSTEMS, EHV AND UHV 


28169 (EPRI-EL—632(Vol.1)) Model study of electric field ef- 
fects in substations. Final report, Volume 1. Sebo, S.A. (Ohio State 
Univ., Columbus (USA). Dept. of Electrical Engineering). Jan 1978. 
144p. Dep. NTIS, PC A07/MF AO1. 

Energized scale models of EHV/UHV substations can be 
used as design tools to determine the electric field distribution in and 
around the substation. To prove the method, an energized scale 
model of the Bixby Road 345-kV substation of Columbus and 
Southern Ohio Electric Company has been designed and built in 
order to compare the electric field distribution of the original 
substation with the substation model. The instrumentation and mod- 
eling problems and their solutions, calibration and verification tests 
are reviewed, and the accuracy of the model measurements dis- 
cussed. Comparison of corresponding test points shows that the 
agreement between substation and model measurements is good: the 
mean of absolute values of errors is about 4.6 percent. In the course 
of the study, the electric field strength of the model was mapped for 
the base case, and the effects of a wide range of modifications were 
studied. Modifications included changes of equipment (circuit break- 
ers), switching operations, position (height and spacing) of buses, 
position of ground wires, transmission line sag, phasing of bays, 
application of shielding wire mesh, introduction of masts of different 
heights and changes in the layout of the substation. The feasibility of 
short circuit (charging) current measurements on model vehicles has 
also been proven. This modeling technique is detailed in a separate 
appendix and is available only upon request from EPRI. Any utility 
having a need to determine the electric field distribution in or 
around substations will find this technology to be a useful design 
tool. 


28170 Raccoon Mountain 161 kV cable installed. Dahnke, W.R. 
(Tennessee Valley Authority, Chattanooga). Transm. Distrib.; 29: 
No. 10, 20-24(Oct 1977). 

The design emplacement, and anchoring of 161 kV oil-filled 
cable which runs 1040 ft. down a vertical shaft at the Racoon 
Mountain (Tenn.) pumped-storage hydroelectric power plant are 
described in detail. (LCL) 


28171 Development of high voltage technology in the tenth five- 
year plan period. Aleksandrov, G.N. (Leningrad Polytech Inst im. 
M.I. Kalinin, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 7, 3- 
7(Jul 1977). (In Russian). 

Development of the 750 kV power transmission network and 
construction of the first 1150 kV power transmission line in the 
USSR pose the problem of improvement of various design elements 
of lines and substations in order to make the construction of net- 
works cheaper and to improve the reliability of power transmission 
operation. Utilization of new design diagrams of the apparatus, 
development of series of these devices, application of suspended 
devices, development of air-tight distribution devices is to contribute 
to the solution of this problem. Investigations of the prospects for 
further increasing the working voltage and throughput capacities of 
power transmission lines, in particular relying on physical investiga- 
tions of the conditions of development of discharges in a gas medium 
and development of new structural insulating materials are to be 
widened. Theoretical generalizations of experimental data acquire 
greater importance. 11 refs. 


28172 420 kV SF, gas-insulated cable for Mapragg power station. 
Szente-Varga, H.P; Floessel, K.; Schmidt, W. Brown Boveri Rev.; 64: 
No. 5, 285-289(May 1977). 

The article describes the planning and execution of a 420-kV 
SFe gas insulated (GI) cable for Mapragg power station. This marks 
the first use of GI cable in Switzerland. Also discussed are special 
tests made during manufacture and installation to ensure high reli- 
ability of the cable in operation. 
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28173 Modern arresters for ehvy and uhv networks: requirements 
and technical solutions. Burger, U.; Rudolph, R. Brown Boveri Rev.; 
64: No. 5, 290-296(May 1977). 

Arrester requirements for extra-high voltage networks are 
considered. Quenching chambers of the type HS arrester are present- 
ed as a solution. The design and operation of the arrester are 
presented as well as tests indicating the arrester’s excellent reseal 
capability. 8 refs. 


28174 Outdoor high-voltage SF, circuit-breakers type ELF for 
medium breaking capacity. Stelzer, R.; Rappange, A.; Gaupp, O. 
Brown Boveri Rev.; 64: No. 5, 268-276(May 1977). 

The design of a two-chamber 245-kV outdoor SF¢ circuit 
breaker (type ELF) is described. Test results document the reliabil- 
ity, the functional capability and the high standard of quality at- 
tained by the ELF range of circuit breakers (72.5 to 245 kV). 


28175 Water-cooled ultrahigh-power cable for a combined power 
station. Raupach, H. Staedtetag; No. 5, 280-282(1977). (In German). 

The article starts from the problem of supplying an electric 
power of 315 MW/400 MVA directly from the block transformer of 
the power plant into a substation 300 m away and from there into the 
Cologne 110 kV network. As overhead transmission lines are banned 
from Cologne city, cables were the only possible means of transmis- 
sion. The cables used were single-wire, oil-filled cables with water 
cooling on the outside. The cables, which were layed in three plastic 
pipes, were cooled by water circulation. Since the start-up of the 
power plant in 1976, the cable system has been operated over hours 
with 1,800 A, depending on the network demands. As the consumer 
network requires hardly any wattless power, the full rated current of 
2,400 A has not been reached until now. 


DC SYSTEMS 


28176 (EPRI-EL—606) Development of a high voltage dc cable. 
Final report. LaBozetta, R.A. (Okonite Co., Ramsey, N.J. (USA)). 
Jan 1978. 84p. Dep. NTIS, PC A05/MF AO1. 

As has long been recognized, there are certain advantages to 
be gained by the use of high voltage dc systems to transport large 
blocks of power across long distances. Compared to ac power cables 
of the high-pressure, oil-filled type in widespread use today, there is 
less dielectric loss and no skin effect loss in the dc cable. Dc cables 
can be used to connect frequency-dissimilar ac systems and are 
practical in situations where reactor compensation of ac systems is 
not feasible, as in long submarine lengths. In recent years therefore 
an increasing interest has been generated in determining whether the 
utilization of HVDC systems might provide technical or economical 
alternatives to Extra High Voltage ac transmission. The scope of 
Okonite’s investigation into the theory of HVDC cable design is 
outlined. Research was primarily in three areas--one involving the 
study of various dielectrics as possible candidates for future HVDC 
cable insulations, a second concerned with dc voltage evaluation of 
existing dielectrics, and a third to develop a method for determining 
the stress distribution in a dc cable. 


NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 28560, 28561 


28177 Market down, but not out. Friedlander, G.D. Electr. 
World; 189: No. 2, 39, 49(15 Jan 1978). 

Tables are presented concerning the current status of nuclear 
power plants in the U.S. Planned operating dates for new nuclear 
power plants in the U.S. are projected through 1993. Comments 
concerning the U.S. market for nuclear power plants are presented. 


28178 Standardization of nuclear plants offers better designs, 
faster construction. Schwieger, B. Power (N.Y.); 121: No. 11, 84- 
88(Nov 1977). 

By opting for standardized plants, rather than custom-built 
ones, the five utilities that formed the Standardized Nuclear Unit 
Power Plant System should save upwards of $100-million on each of 
the five approximately $1-billion units they are building. Selection of 
equipment for the condensate-treatment system shows how the five 
utilities in SNUPPS make technical decisions. Project-management 
methods developed in this standardization program can be applied to 
coal-fired plants, too. The cost savings in engineering, licensing, 
procurement, construction and operation are described. 


28179 Results of German power plant operation 1976. From the 
annual report of the ABE board of the Deutsches Atomforum. Atom- 
wirtsch., Atomtech.; 22: No. 10, 542-548(Oct 1977). (In German). 

1 tab.; 2 refs.; with figs. Full text is published in At. Strom 
(Mar/Apr 1977) v. 23 p. 21. 
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The total nuclear generating capacity installed in the Federal 
Republic of Germany rose by 80% in the course of 1976 to 6,454 
gross MWe. Since the new GKN, KKB and Biblis B plants were 
commissioned only late in the year (and, in some cases, accepted by 
the operator not until 1977), the gross electricity generation by all 
German nuclear power plants, which had been 21,800 GWh in 1975, 
rose to only 24,800 GWh in 1976. This corresponds to an equivalent 
of approx. 5 million tonnes of oil saved. In 1976 nuclear plants 
contributed some 7.5% to the total gross electricity generation by 
the public utilities and the Federal Railways. The older nuclear 
power plants again exhibited a satisfactory behavior with availabil- 
ities in terms of time in excess of 75% (except for KRB). At the top 
of the list were KKS with 95%, KWW and KWO with 83% and, 
among the smaller plants, AVR with 92 ahead of MZFR with 88%. 


28180 Worlds nuclear power plants. Tables of power plants in 
operation, under construction, or committed in 34 countries in mid- 
1977. Kempken, M. Atomwirtsch., Atomtech.; 22: No. 10, 535-541(Oct 
1977). (In German). 

With tabs. 

The summary tables annually published by atw of the world’s 
nuclear power plants list a total of 529 nuclear power plants for mid- 
1977 which are in operation, under construction or committed in 34 
countries. Their total power is 415,063 MWe. 187 plants with 95,256 
MWe are in operation, 217 with 193,604 MWe under construction, 
and 125 plants with 126,203 MWe are commited. 


28181 Guidelines for determining the seismic input and qualifying 
valves and locally mounted instruments. Meligi, A.E.; Hassaballa, 
M.M. (Sargent and Lundy, Chicago, Ill). Am. Soc. Mech. Eng., 
[Pap.]; No. 77-PVP-61, vp(18 Sep 1977). 

This paper discusses generic methods for evaluating the seis- 
mic input to the valves and locally mounted instruments and how 
the piping system may modify the floor or the wall motion regard- 
less of the way it is routed or supported. The paper compares the 
seismic loads suggested by these methods to values obtained from 
Statistical studies based on actual piping analyses to verify their 
validity. It also suggests procedures to achieve final qualifications. 3 
refs. 


28182 Operating experience with nuclear power stations in 
Member States in 1976. Vienna; [AEA (1977). 324p. 

The report contains annual operating information for 166 
units. Load factor and operation factor as basic performance factors 
are used. Unavailability factors, separate for planned and unplanned 
unavailability, are used as a measure of energy lost through a unit 
not being available. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 28373, 28376, 28432, 28433, 
28443, 28446, 28452, 28455, 28458, 28461, 28470, 28473, 28474, 28476 


28183 (BMI-NUREG—1990) Analysis of fission product trans- 
port under terminated LOCA conditions. Gieseke, J.A.; Baybutt, P.; 
Jordan, H.; Denning, R.S.; Wooton, R.O. (Battelle Columbus Labs., 
Ohio (USA)). 30 Dec 1977. 106p. NTIS. 

An analytical model was developed to allow preditions of the 
source term to the containment as dependent on release from the fuel 
pins and deposition within the primary system. The model was 
developed into a flexible computer code adaptable to various geo- 
metrical arrangements and flow paths. The calculational framework 
was established in such a way to permit, in principle, the determina- 
tion of particle and vapor transport and deposition in a general 
system of control volumes connected by fluid flow in an arbitrary 
way. This framework requires as input the rate of fission product 
release to the primary flow, as a function of time for each vapor and 
particulate species to be considered, and a complete, time dependent, 
thermal-hydraulic description of the system. TRAP-PWR, TRAP- 
BWR and TRACK computer codes are specializations, described in 
detail in the text of this report, of the general framework. The nature 
of these specializations depends strongly on the degree of detail with 
which the transporting fluid medium is modeled. 


28184 (COO/4175—1) Flow-induced vibration for light water 
reactors. report, December 1976—May 1977. Schardt, J. 
(General Electric Co., San Jose, Calif. (USA). Boiling Water Reac- 
tor Systems Dept.). Sep 1977. Contract EN-77-C-02-4175. 165p. 
(GEAP—24055). Dep. NTIS, PC A08/MF AO1. 

The report describes the program objectives, overall work 
plans, and progress achieved. A description is also given of the 
related state-of-the-art flow-induced vibration (FIV) technology 
which represents the starting point of the program. The program has 
been developed to increase plant availability through substantially 
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reducing downtime caused by FIV failure of components. It is a 
four-year balanced effort of fundamental studies, analyses, tests of 
idealized conditions, and realistic tests of reactor components, all 
leading to the preparation of design guides and criteria for LWR’s. 
The specific goals of the program are to: (1) produce improved FIV 
design criteria; (2) provide improved analytical methods for predict- 
ing behavior of components; ky general scaling laws which 
will improve the accuracy of reduced-scale tests (required for those 
situations where it is impossible to predict the FIV response analyti- 
cally or through full-scale testing); and (4) identify high FIV risk 
areas. To achieve these goals, the program has been divided into 
four major tasks: (1) fundamental studies; (2) model and full-size 
tests; (3) design methods, guides and criteria; and (4) program 
administration. Task 1 will provide a better understanding of FIV 
phenomena through a combination of fundamental tests and analyses 
of geometries common in LWR’s and mechanisms which can cause 
FIV. The studies will systematically vary parameters using relatively 
small-scale idealized geometries and controlled flow fields. Task 2 
will verify and extend the results of Task 1 through the testing of 
realistic LWR component geometries. Task 3 will develop analytical 
methods, as well as utilize the results of Tasks 1 and 2 to produce 
design guides, predictive models, and scaling laws. Task 4 will 
administrate the program, as well as insure that pressure water 
reactor (PWR) needs are given proper consideration. 


28185 (GEAP—20244) Low cycle fatigue evaluation of primary 
piping materials in a BWR environment. Hale, D.A.; Wilson, S.A.; 
Kiss, E.; Giannuzzi, A.J. (General Electric Co., San Jose, Calif. 
(USA). Boiling Water Reactor Systems Dept.). Sep 1977. 224p. 
NTIS $9.00. 

The report presents the results obtained in an investigation 
aimed at quantitatively evaluating the effects of a high temperature 
water environment on the performance of materials typically used 
for light water reactor primary piping and internal structures. Tech- 
nical incentive for this work centers around the need to better 
understand the mechanisms of stress-assisted corrosion and corro- 
sion-accelerated fatigue, particularly from the viewpoint of assessing 
and improving, if required, the applicable design codes. A special 
test facility was set up at the Dresden 1 Nuclear Power Station, 
Morris, Illinois, and testing began in 1970. Materials being investigat- 
ed include carbon steel, Types-304 and -304L stainless steel, and 
Inconel 600 in various metallurgical conditions, simulating as nearly 
as practicable “as installed” piping. Primary water (500°F, 1040 psi) 
from the Dresden 1 BWR system is piped to the special test loop and 
circulated at 10 gpm through three test vessels. Each of the test 
vessels contains test specimens designed to yield the specific test data 
judged essential to the purpose of quantitatively evaluating environ- 
mental effects. Crack initiation under cyclic plastic strain ee cycle 
fatigue) is studied in test vessel 1, crack initiation and growth under 
static loading is studied in test vessel 2, and crack growth under 
cyclic loading is studied in test vessel 3. The Dresden 1 test loop was 
decommissioned in June 1975 after a total of 35,525 loading cycles 
had been applied to the fatigue specimens. The primary focus of the 
report is the low cycle fatigue crack initiation specimens in vessel 1. 


28186 (HEDL-SA—1350) Nondestructive analysis of irradiated 
fuels. Dudey, N.D.; Frick, D.C. (Exxon Nuclear Co., Richland, 
Wash. (USA); Westinghouse Hanford Co., Richland, Wash. (USA)). 
1977. Contract EY-76-C-14-2170. 20p. (CONF-771036—14). Dep. 
NTIS, PC A02/MF AO. 

From 2. ASTM-EURATOM symposium on reactor dosi- 
metry) dosimetry methods for fuels, cladding and structural materi- 
als; Palo Alto, CA, USA (2 Oct 1977). 

The principal nondestructive examination techniques present- 
ly used to assess the physical integrity of reactor fuels and cladding 
materials include gamma-scanning, profilometry, eddy current, 
visual inspection, rod-to-rod spacing, and neutron radiography. 
LWR fuels are generally examined during annual refueling outages, 
and are conducted underwater in the spent fuel pool. FBR fuels are 
primarily examined in hot cells after fuel discharge. Although the 
NDE techniques are identical, LWR fuel examinations emphasize 
tests to demonstrate adherence to technical specification and reliable 
fuel performance; whereas, FBR fuel examinations emphasize as- 
pects more related to the relative performance of different types of 
fuel and cladding materials subjected to variable irradiation condi- 
tions. 


28187 (HEDL-SA—1374) Standardization of dosimetry and 
damage analysis work for U.S. LWR, FBR, and MFR development 
program. McElroy, W.N.; Doran, D.G.; Gold, R.; Morgan, W.C.; 
Grundl, J.A.; McGarry, E.D.; Kam, F.B.K.; Swank, J.H.; Odette, 
G.R. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Jan 1978. Contract EY-76-C-14-2170. 46p. (CONF-771036— 
11). ~~ NTIS, PC A03/MF AO1. 
rom 2. ASTM-EURATOM symposium on reactor dosi- 
metry) dosimetry methods for fuels, cladding and structural materi- 
als; Palo Alto, CA, USA (2 Oct 1977). 
The accuracy requirements for various measured/calculated 
exposure and correlation parameters associated with current dosi- 
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metry and damage analysis procedures and practices depend on the 
accuracy needs of reactor development efforts in testing, design, 
safety, operations, and surveillance programs. Present state-of-the-art 
accuracies are estimated to be in the range of +-2 to 30 percent (1 
sigma), depending on the particular parameter. There now appears 
to be international agreement, at least for the long term, that most 
reactor fuels and materials programs will not be able to accept an 
uncertainty greater than about +5 percent (1 sigma). The current 
status of dosimetry and damage analysis standardization work within 
the U.S. for LWR, FBR and MFR is reviewed in this paper. 


28188 (NEDO—21708) Radiation effects in Boiling Water Reac- 
tor pressure vessel steels. Kass, J.N.; Giannuzzi, A.J.; Hughes, D.A.; 
Jones, R.D.; Hayes, T.R. (General Electric Co., San Jose, Calif. 
(USA). BWR Projects Dept.). Oct 1977. 67p. Electric Co., San Jose, 
CA. 


Effect of neutron irradiation on notch toughness properties of 
boiling water reactor pressure vessel steels was determined. Samples 
from several heats of plate, weld metal, and forgings were irradiated 
to three different fluence levels and tested. A statistical evaluation of 
the data was conducted to determine regression analysis mean de- 
creases in upper shelf energy and increases in transition temperature 
versus fluence. 


28189 (NEDO—23649) Application of pipe break criteria for 
major piping systems inside containment for the BWR/6 218, 238, and 
251 Mark III product line plants. Varadarajan, N.M. (General Elec- 
tric Co., San Jose, Calif. (USA). Boiling Water Reactor Systems 
Dept.). Aug 1977. 99p. Electric Co., San Jose, CA. 

Over the last 4 years, General Electric Company has devel- 
oped a Mark III BWR/6 design which includes the major reactor 
coolant pressure boundary piping systems inside the containment. A 
major consideration in this overall design was provision for adequate 
protection against the effects of pipe rupture. This topical report was 
prepared primarily in response to a request by the Nuclear Regula- 
tory Commission (NRC) to describe the criteria for pipe break 
considerations and the application thereof. The report is intended to 
provide a basis for NRC licensing reviews for adequacy of postulat- 
ed pipe rupture protection for Mark III BWR/6 218, 238 and 251 
product line plants. 


28190 (NUREG—0366) Nuclear power plant operating experi- 
ence, 1976. (Nuclear Regulatory Commission, Washington, D.C. 
(USA). Office of Management Information and Program Control). 
Nov 1977. 347p. NTIS $12.50. 

This report is the third in a series of reports issued annually 
that summarize the operating experience of U.S. nuclear power 
plants in commercial operation. Power generation statistics, plant 
outages, reportable occurrences, fuel element performance, occupa- 
tional radiation exposure and radioactive effluents for each plant are 
presented. Summary highlights of these areas are discussed. The 
report includes 1976 data from 55 plants--23 boiling water reactor 
plants and 32 pressurized water reactor plants. 


28191 (ORNL/NUREG-—) Test of 6-in.-thick pressure vessels. 
Series 3: intermediate test vessel V-7A under sustained loading. Bryan, 
R.H.; Cate, T.M.; Holz, P.P.; King, T.A.; Merkle, J.G.; Robinson, 
G.C.; Smith, G.C.; Smith, J.E.; Whitman, G.D. (Oak Ridge National 
Lab., Tenn. (USA)). 1 Feb 1978. Contract W-7405-ENG-26. 291p. 
NTIS, PC E06/MF A0O1. 

HSST intermediate test vessel V-7 was repaired after being 
tested hydrostatically to leakage and was retested pneumatically as 
vessel V-7A. Except for the method of applying the load, the 
conditions in both tests were nearly identical. In each case, a sharp 
outside surface flaw 547 mm long (18 in.) by about 135 mm deep (5.3 
in.) was prepared in the 152-mm-thick (6-in.) test cylinder of A533, 
grade B, class 1 steel. The inside surface of vessel V-7A was sealed 
in the region of the flaw by a thin metal patch so that pressure could 
be sustained after rupture. Vessel V-7A failed by rupture of the flaw 
ligament without burst, as expected. Rupture occurred at 144.3 MPa 
(20.92 ksi), after which pressure was sustained for 30 min without 
any indication of instability. The rupture pressure of vessel V-7A 
was about 2 percent less than that of vessel V-7. 


28192 (SAND—77-1814) 1977 reinspection of Pilgrim 1 reactor 
vessel nozzle N2B. Gieske, J.H. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Dec 1977. Contract EY-76-C-04-0789. 45p. Dep. NTIS, PC 
A03/MF AOl1. 

Boston Edison Company provided NRC with the 1976 and 
1977 ISI ultrasonic data of nozzle N2B. This data was used to plot 
the through wall thickness profiles of the 20% DAC values and 50% 
DAC values of the flaw between 270° to 310° around the N2B 
nozzle. Conclusions as to flaw growth between the 1976 and 1977 
examinations are made from these plots. 


28193 (TREE-NUREG—1173) Experiment data report IFA-226 
postirradiation examination. Bagger, C.; Carlsen, H.; Domanus, J.; 


Hougaard, H.; Larsen, E.; Larsen, N. (Risoe National Lab., Roskilde 
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(Denmark)). Sep 1977. Contract EY-76-C-07-1570. 295p. Dep. 
NTIS, PC A1l3/MF AOl1. 

IFA-226 contained twelve, mixed plutonium-uranium oxide 
fuel rods arranged in two, six-rod clusters. The assembly was de- 
signed to study fuel-cladding mechanical interaction, fuel thermal 
response, and fission gas release as a function of fuel density, initial 
fuel-to-cladding gap, rod power, and burnup. Data were obtained 
from fuel rod centerline thermocouples, fission gas pressure trans- 
ducers, and cladding elongation sensors. Results of both nondestruc- 
tive and destructive examinations are presented. The PIE indicated 
that one fuel rod failed during service as a result of internal hydrid- 
ing of the end plug. Circumferential cladding ridges resulting from 
fuel-cladding interaction were present on all of the rods, with the 
largest ridges present on the rod with the smallest initial fuel-to- 
cladding gap. No incipient fuel rod failures were detected. 


28194 Rod-shaped components between fuel elements of boiling- 
water reactors. Kim, J.D. (to Kraftwerk Union AG). US Patent 
4,067,772. 10 Jan 1978. Priority date 30 Sep 1975, German, Federal 
Republic of (F.R. Germany). 4p. 

A reactor core of a boiling water nuclear reactor is disclosed 
having core cells respectively formed of fuel elements, a rod-shaped 
component disposed in a space between corners of encased fuel 
elements of four adjacent core cells, and sleeve-like spacer members 
slid onto the rod-shaped component and axially spaced from one 
another, the spacer members having a respective eccentric portion 
braced successively against at least respective different ones of the 
fuel elements of the core cells. 6 claims, 5 figures. 


28195 Nuclear fuel element. Iwano, Y.; Une, K. (to Tokyo 
Shibaura Electric Co., Ltd.). US Patent 4,065,352. 27 Dec 1977. 
Priority date 13 Jun 1975, Japan. 4p. 

Disclosed is a nuclear fuel element containing a hydrogen 
getter to prevent a cladding tube from being broken by hydrogen 
gas, wherein the hydrogen getter is formed of metal material capable 
of absorbing hydrogen and a metal member permeable to hydrogen 
and enclosing said hydrogen-absorbing metal. 3 claims, 5 figures. 


28196 Conditioning of nuclear reactor fuel. Thompson, J.R.; 
Rowland, T.C.; Proebstle, R.A.; Rosicky, E.; van’t Hoff Snyder, 
T.M. (to General Electric Co.). US Patent 4,057,466. 8 Nov 1977. 
Filed date 23 Feb 1976. 10p 

Disclosed is a method of conditioning the fuel of a nuclear 
reactor core to minimize failure of the fuel cladding comprising 
increasing the fuel rod power to a desired maximum power level at a 
rate below a critical rate which would cause cladding damage. Such 
conditioning allows subsequent freedom of power changes below 
and up to said maximum power level with minimized danger of 
cladding damage. 


28197 Passive containment system. Kleimola, F.W. (to Nucle- 
dyne Engineering Corp.). US Patent 4,050,983. 27 Sep 1977. Filed 
date 10 Feb 1975. 22p. 

Disclosed is a containment system that provides complete 
protection entirely by passive means for the loss of coolant accident 
in a nuclear power plant and wherein all stored energy released in 
the coolant blowdown is contained and absorbed while the nuclear 
fuel is prevented from over-heating by a high containment back- 
pressure and a reactor vessel refill system. The primary containment 
vessel is restored to a high sub-atmospheric pressure within a few 
minutes after accident initiation and the decay heat is safely trans- 
ferred to the environment while radiolytic hydrogen is contained by 
passive means. 20 claims, 14 figures. 


28198 Remote disassembly and examination of nuclear pressure 
vessel surveillance capsules. Perrin, J.S.; Fromm, E.O.; Lowry, L.M. 
(Battelle Columbus Labs., OH). pp 259-263 of Proceedings of the 
25th conference on remote systems technology. Wojciechowski, 
im La Grange Park, IL; American Nuclear Society, Inc. 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

Irradiated pressure vessel surveillance capsule examinations 
are being conducted on capsules removed from commercial power 
reactors. Techniques developed for opening the capsule containing 
the specimens include both cutting and grinding methods. Neutron 
dosimetry, thermal monitor, and mechanical property specimens can 
then be removed. An instrumented Charpy V-notch impact system 
has been improved by the addition of a digital oscilloscope. The use 
of a digital oscilloscope increases the reliability in obtaining data and 
improves both the flexibility in data handling and the usefulness of 
the data obtained. A special spot-welding jig has been developed for 
remotely attaching thermocouples to tensile specimens. 


28199 Nondestructive examination of irradiated fuel rods Cr 
encircling and probe eddy-current systems. Flora, J.H.; Pasupathi, V 
Perrin, J.S. (Battelle Columbus Labs., OH). pp 264-271 of Proceed- 
ings of the 25th conference on remote systems technology. Wojcie- 
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chowski, D.R. (ed.). La Grange Park, IL; American Nuclear Soci- 
ety, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

Remote nondestructive examinations of irradiated fuel rods 
including eddy-current inspection are being carried out at Battelle 
Columbus Hot Laboratory. Eddy-current inspection uses both encir- 
cling coil and probe coil systems. The encircling coil eddy-current 
system, which uses a thin annular-shaped coil, interrogates the entire 
circumferential thickness of the fuel rod cladding. The probe eddy- 
current system uses a contoured test coil and is designed to examine 
only a small sector of the fuel rod circumference. Induced eddy 
currents are confined to a smaller volume of cladding to provide a 
greater sensitivity to smaller localized defects. The probe eddy- 
current system also provides data on the azimuthal orientation of 
defects in the cladding. 


28200 Planning, site preparation, and installation considerations 
for spent-fuel storage expansion. Allison, M.M. (Yankee Atomic 
Electric Co., Westboro, MA). pp 357-366 of Proceedings of the 25th 
conference on remote systems technology. Wojciechowski, D.R. 
(ed.). La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

The planning and preparation described are a result of the 
experiences gained in accomplishing similar modifications for two 
spent-fuel storage facilities. All anticipated steps in planning, prepa- 
ration, licensing, and installation are included, as well as suggestions 
for design and special equipment we have found necessary to eco- 
nomically accomplish the described work. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 28183, 28184, 28186; 28187, 
28190, 28191, 28193, 28195, 28198, 28199, 28200, 28315, 28369, 
28374, 28375, 28379, 28384, 28385, 28390, 28417, 28424, 28432, 
28433, 28439, 28441, 28445, 28446, 28449, 28452, 28453, 28456, 
28457, 28475, 28476 


28201 (CENPD—198-NP(Suppl.1)) Zircaloy growth: application 
of Zircaloy irradiation growth correlations for the calculation of fuel 
assembly and fuel rod growth allowances. (Combustion Engineering, 
Inc., Windsor, Conn. (USA)). Dec 1977. 32p. Engineering, Inc., 
Windsor, CT. 

Topical Report CENPD-198-P presented the empirical rela- 
tionships which had been developed by Combustion Engineering for 
predicting the in-reactor irradiation induced growth of Zircaloy fuel 
assemblies. This supplement to that topical report explains how those 
relationships are applied to the question of establishing the allowance 
for fuel assembly axial growth and for fuel rod to fuel assembly 
differential axial growth. 


28202 (LTR—112-123) LOFT suppression tank spray system 
piping: heat exchanger BS-H-31 piping modifications. Blandford, R.K. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 7 Nov 1977. 
Contract EY-76-C-07-1570. 60p. (RE-A—77-124). Dep. NTIS, PC 
A04/MF AOl1. 

Portions of document are illegible. 

A stress analysis of the piping modification, resulting from 
relocation of heat exchanger BS-H-31 of the LOFT Blowdown 
Suppressing Tank Spray System, was performed. The piping, fit- 
tings, and supports were found to comply with the criteria of 
Section III of the ASME Boiler and Pressure Vessel Code, 1974. 


28203 (LTR—1141-32) LOFT Steam Generator thermal analysis 
Class I review. Kinnaman, T.L. (Idaho National Engineering Lab., 
Idaho Falls (USA)). 6 Oct 1977. Contract EY-76-C-07-1570. 24p. 
(RE-A—77-107). Dep. NTIS, PC A02/MF AO1. 

A Class | review of the thermal analysis of the LOFT Steam 
Generator and of the transient thermal analysis of LOFT steam 
generator thermal well was made to confirm compliance of the 
analyses with the LOFT Technical Specifications, with the LOFT 
integral test system - preliminary component design description for 
the steam generator, and with Appendix C of ANC Specification 
60139. Included in this review is an examination of the thermal 
transients and conditions to insure adequate conservatism in ana- 
lyzed conditions and transients to which the LOFT Steam Gener- 
ator (including thermal well) might be exposed while in service at 
the LOFT reactor facility. Also, a review of the thermal code used 
was made to check for its applicability to these analyses. 
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28204 (LTR—1317-3) Electrical single failure analysis of LOFT 
50 ton polar crane, 10 ton auxiliary hoist, and 4000 Ib supplemental 
hoist. Burnett, J.E. (Idaho National Engineering Lab., Idaho Falls 
(USA)). 29 Nov 1977. Contract EY-76-C-07-1570. 96p. Dep. NTIS, 
PC A0S5S/MF AO1. 

The report analyzes the single failures that could occur in the 
electrical drives of the LOFT 50 Ton Polar Crane, 10 Ton Auxiliary 
Hoist and 4000 Ib Supplemental Hoist. A component failure analysis 
is provided for all functional subassemblies in the electrical control 
system. Failures resulting in adverse motor performance were as- 
signed three consequence levels, and three failure probabilities, and 
were included in a fault tree analysis. Recommendations are made to 
reduce the consequences of the drive failures. Unusual firing of 
Trolley Drive Generator Field SCR’s was investigated and a recom- 
mendation to eliminate the problem is made. 


28205 (NUREG—0409) Iodine behavior in a PWR cooling 
system following a postulated steam generator tube rupture accident. 
Postma, A.K.; Tam, P.S. (Benton City Technology, Wash. (USA); 
Nuclear Regulatory Commission, Washington, D.C. (USA). Div. of 
Site Safety and Environmental Analysis). Nov 1977. 62p. NTIS 
$5.25. 

Iodine transport in the coolant systems of a PWR following a 
postulated tube rupture accident was studied. The objective was to 
determine what fraction of iodine would be present in the several 
recognized physicochemical forms and to what extent these forms 
would be retained by primary and secondary water. It was found 
that iodine in the primary coolant would be mainly (>99.9%) 
inorganic in form. In the secondary system, a small fraction (< 1%) 
of iodine would be converted to methy! iodide. Calculations indicat- 
ed that leaked primary coolant could be atomized into fine drops, an 
appreciable fraction of which could escape from the system with 
steam vented through safety relief valves. Thus it was concluded 
that atomized coolant would be the dominant form of iodine released 
to the atmosphere under the transient conditions of a postulated tube 
rupture accident. 


28206 (TREE—1178) Procedures source term measurement pro- 
gram. Dyer, N.C.; Nieschmidt, E.B.; Keller, J.H.; Motes, B.G. 
(Idaho National Engineering Lab., Idaho Falls (USA)). Oct 1977. 
Contract EY-76-C-07-1570. 75p. Dep. NTIS, PC A0O5/MF AOl. 

An in-plant source term measurement study is being conduct- 
ed for the U.S. Nuclear Regulatory Commission at operating light 
water nuclear power plants. The purpose of the study is to provide 
the NRC with a data base for use in the licensing process of 
pressurized water reactor power plants. This report presents the 
sample collection and analysis techniques used in the in-plant source 
term measurement program. 


28207 (WAPD-TM—1309) Shippingport Atomic Power Station 
steam generator tube damage and water chemistry control (1965— 
1975). Singley, W.J. (Bettis Atomic Power Lab., West Mifflin, Pa. 
(USA)). Jan 1978. Contract EY-76-C-11-0014. 39p. Dep. NTIS, PC 
A03/MF AO1. 

The four stainless steel tubed steam generators in the Ship- 
pingport Atomic Power Station were replaced in 1964 with larger, 
horizontal, NiCrFe Alloy 600 tubed units consistent with a power 
uprating of the plant. Each of the four Alloy 600 tubed units 
experienced tube leakage attributed to corrosion by water treatment 
chemicals (sodium phosphates) which concentrated locally on the 
tubes in inadequately flushed crevices. Corrective and preventive 
actions include tube plugging, flow blockage, conversion to all- 
volatile (hydrazine-morpholine) chemistry and replacement of the 
two steam generators with the straight tube design. Eddy current 
inspection after four years of all-volatile chemistry use showed a 
diminished rate of crevice corrosion and no tube denting. 


28208 (WAPD-TM—1381) Steam generator tube denting simu- 
lation testing. Battaglia, P.J.; Singley, W.J. (Bettis Atomic Power 
Lab., West Mifflin, Pa. (USA)). Feb 1978. Contract EY-76-C-11- 
0014. 24p. Dep. NTIS, PC A02/MF AOl1. 

Tube denting has been reported in steam generators in a 
number of commercial nuclear power plants in recent years. In order 
to aid in understanding of the mechanism leading to tube denting in 
the steam generators, a Bettis laboratory test program was initiated 
to attempt to reproduce tube denting and to investigate the effects of 
chemistry, design, and temperature. The results of the tests indicate 
that denting can be reproduced in the small model steam generator 
test apparatus devised for this testing. Denting was observed under 
carbon steel support plates in seawater-contaminated secondary 
water in a test with hydrazine-ammonia chemistry and a primary 
water inlet temperature of 590°F and in a test with hydrazine- 
morpholine chemistry and a primary water inlet temperature of 
545°F. The parameters of these two tests simulate conditions in a 
typical commercial steam generator and the Shippingport Atomic 
Power Station steam generators, respectively. 


28209 (WARD-SR—3045-4) Common cause failure experience 
in nuclear plant auxiliary feedwater systems for reliability analysis. 
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Edison, G.E. (Westinghouse Electric Corp., Madison, Pa. (USA). 
Advanced Reactors Div.). Feb 1978. Contract EY-76-C-02-3045-029. 
58p. . 

. Failure experience in all PWR auxiliary feedwater systems 
(AFWS) was reviewed for calendar 1975. Common cause failures 
(CCF) were examined in detail. An identification/classification 
scheme was developed for CCF’s. Common mode failures were 
regarded as a special sub-class of CCF. The PWR experience indi- 
cated that about one out of four failures in the AFWS was a CCF. 
Most of the CCF’s did not cause a significant loss in availability of 
the AFWS. System failures dominated the CCF’s while hardware 
failures dominated non-CCF’s. Design inadequacies were the most 
frequent cause of CCF’s while operations/maintenance activities 
were the main cause of non-CCF’s. A strong systems integration 
effort in the design stage of large breeder reactors is recommended 
to help avoid CCF’s. A number of CCF’s involved the failure to 
assure the required supply of condensate water to the AFWS pumps 
according to technical specifications. Increased design attention to 
this part of the AFWS is recommended. 


28210 (WCAP—9191) N-16 power measuring system. Graham, 
K.F. (Westinghouse Nuclear Energy Systems, Pittsburgh, Pa. 
(USA)). Dec 1977. 74p. Electric Corp., Pittsburgh, PA. 

The thermal power output of a reactor can be measured by 
monitoring the total amount of heat removed from the reactor core 
per unit of time. Other methods of measuring the power level 
indirectly, as for instance, utilizing the neutron flux outside the core, 
have the disadvantage of heavy influences on the accuracy due to 
changes of the neutron flux distribution in the core caused by control 
rod operation and xenon buildup effects. Heat balance (AT) measure- 
ments in the primary loop are used to measure reactor power but 
require hot leg RTD bypass loops and have slow time response. An 
N-16 system has been developed which shows several advantages 
over the AT and excore power measurements. The Nitrogen-16 
16) activity in the primary coolant water of a PWR has long been 
considered as a possible parameter for continuous measurement of 
reactor power level. The N-16 activity is formed by fast neutron 
activation of Oxygen-16 contained in the water. Activation results 
from a threshold reaction requiring >10 MeV neutrons. It can be 
shown that the N-16 content in the coolant is a direct measure of the 
integrated fast flux throughout the core and is thereby a direct 
measure of the fission rate and total power generated. Decay of the 
N-16 produces 6 MeV gamma rays which readily penetrate the wall 
of the high pressure piping. Thus, the N-16 concentration in the 
coolant can easily be monitored by measuring the gamma radiation 
outside the pipe--for instance, at the hot leg of the coolant loop. The 
N-16 power monitor is calibrated against secondary heat balance 
measurements, since these are assumed to give the most accurate 
information on the absolute thermal power level. 


28211 Nuclear core region fastener arrangement. Berringer, 
R.T.; Machado, O.J. (to Westinghouse Electric Corp.). US Patent 
4,069, 102. 17 Jan 1978. Filed date 25 Nov 1975. 10p 


An arrangement is disclosed for coolin “4 fasteners affixing 
a core barrel to a core former and a core baffle to a core former in 
the reactor vessel internals of a nuclear reactor. The arrangement 
allows the flowing reactor coolant to contact the fasteners, prefer- 
ably bolts with an elliptical neck, and maintains lower bolt operating 
temperatures than previously experienced. 


28212 Nuclear reactor containment spray testing system. Rubin, 
K. (to Westinghouse Electric Corp.). US Patent 4,067,771. 10 Jan 
1978. Filed date 22 Apr 1976. 4p. 

Disclosed is a method for periodic testing of a spray system in 
a nuclear reactor containment. The method includes injecting a gas 
into the spray system such that a temperature differential exists 
between the gas and the containment atmosphere. Scanning the gas 
jet discharged from the spray nozzles with infrared apparatus then 
provides a real-time thermal image on a monitor, such as a cathode 
ray tube, and detects any partially or completely blocked nozzles in 
the spray system. The scanning may be performed from the contain- 
ment operating deck. 1 claim, 4 figures. 


28213 Shut-off and safety device for a live steam line in a 
pressurized water reactor. Hoffmann, J.; Hofmockel, A.; Lepie, G. 
(to Kraftwerk Union AG). US Patent 4,066,498. 3 Jan 1978. Priority 
date 1 Mar 1974, German, Federal Republic of (F.R. Germany). 6p. 

Disclosed is a pressurized water nuclear reactor having a 
safety vessel containing a steam generator from which a live steam 
line extends, a shut-off and safety device includes valve means 
having a displaceable valve member connected in the live steam line 
within the safety vessel, and control piston means connected to the 
valve member for controlling opening and closing of the valve 
means, the control piston means comprising a control cylinder and a 
control member displaceable in the control cylinder and having a 
pair of opposite sides having working surfaces respectively subjecti- 
ble to differences of pressure applied thereto in respective portions 
of the control cylinder located adjacent thereto for displacing the 
control member in respective directions so as to displace the valve 





2902 ENERGY RESEARCH ABSTRACTS 


member in corresponding directions to open and close the valve 
means, the portions of the control cylinder located adjacent the sides 
of the control member having means for effecting a pressure differ- 
ence between the respective cylinder portions, means for changing 
the pressure difference so as to close the valve means in response to 
occurrence of a leak in the live steam line, and means for limiting the 
pressure difference to a value dependent upon the highest permissi- 
ble pressure in the steam generator, the valve member being dis- 
placeable by the highest permissible pressure in the steam generator 
to open the valve means. 3 claims, 1 figure. 


28214 Engineered safeguards systems and method in nuclear 

power plant training simulator. Desalu, A.A. (to Westinghouse Elec- 

ye gg US Patent 4,064,392. 20 Dec 1977. Filed date 31 Oct 
. 64p. 

A method and system is disclosed for simulating the dynamic 
realtime operation of a nuclear power plant wherein a plurality of 
remote control devices provide input data to a digital computer to 
calculate physical values corresponding to plant operation to operate 
indicating devices for monitoring the physical operation of the plant. 
24 claims, 29 figures. 


28215 Nozzle seal. Walling, G.A. (to Babcock and Wilcox Co.). 
US Patent 4,062,726. 13 Dec 1977. Filed date 22 May 1975. 6p. 

In an illustrative embodiment of the invention, a nuclear 
reactor pressure vessel, having an internal hoop from which the 
heated coolant emerges from the reactor core and passes through to 
the reactor outlet nozzles, is provided with sealing rings operatively 
disposed between the outlet nozzles and the hoop. The sealing rings 
connected by flexible members are biased against the pressure vessel 
and the hoop, establishing a leak-proof condition between the inlet 
and outlet coolants in the region about the outlet nozzle. Further- 
more, the flexible responsiveness of the seal assures that the seal will 
- structurally couple the hoop to the pressure vessel. 4 claims, 2 
igures. 


28216 Core access system for nuclear reactor. Andrea, C. (to 
Combustion Engineering, Inc.). US Patent 4,062,723. 13 Dec 1977. 
Filed date 29 Sep 1975. 26p. 

Disclosed is an improved nuclear reactor arrangement to 
facilitate both through-the-head instrumentation and insertion and 
removal of assemblies from the nuclear core. The arrangement is of 
the type including a reactor vessel head comprising a large rotatable 
cover having a plurality of circular openings therethrough, a plural- 
ity of upwardly extending nozzles mounted on the upper surface of a 
large cover, and a plurality of upwardly extending skirts mounted on 
a large cover about the periphery or boundary of the circular 
openings; a plurality of small plugs for each of the openings in the 
large cover, the plugs also having nozzles mounted on the upper 
surface thereof, and drive mechanisms mounted on top of some of 
the nozzles and having means extending therethrough into the 
reactor vessel, the drive mechanisms and nozzles extending above 
the elevation of the upwardly extending skirts. 


28217 Industrial technique. Nolan, J.H.; Goddard, D.L.; Short, 
B.J. (to Babcock and Wilcox Co.). US Patent 4,061,535. 6 Dec 1977. 
Filed date 25 Mar 1976. 8p. 

An illustrative embodiment of the invention provides pressure 
relief valve means for the core support cylinder of a nuclear reactor 
vessel during a failure or accident of the nuclear reactor system. The 
valve means is responsive to differential pressure across the valve 
which in one direction sealably seats the valve plate against the 
valve body, and which, in the other direction opens the valve for 
pressure relief of the cylinder. Moreover, the valve means is pro- 
vided with energy absorbing means which limit the impact load of 
an “explosively” opening valve on the reactor vessel wall. 6 claims, 
4 figures. 


28218 Nuclear reactor installation. Schabert, H.P.; Laurer, E. 
(to Kraftwerk Union AG). US Patent 4,060,453. 29 Nov 1977. 
Priority date 30 Apr 1975, German, Federal Republic of (F.R. 
Germany). 8p. 

Disclosed is a nuclear reactor installation having a contain- 
ment shell, a live steam line leading outwardly from the containment 
shell, a fast-acting shut-off valve connected in the steam line and 
having a flow cross section corresponding to the cross section of the 
steam line, the shut-off valve including a normally open main valve 
disk which is actuatable to close in response to pressure from a leak 
in the steam line, pressure dependent means associated with the main 
valve disk for sensing a pressure higher than operating pressure of 
the steam line, an opening mechanism includes a piston-actuated 
auxiliary valve disk disposed in a cut-out formed in the main valve 
disk and having an area equal at most to one-half the flow cross- 
sectional area of the shut-off valve, the auxiliary valve disk being 
operable by the pressure-dependent means to open the cut-out open- 
ing when a pressure higher than operating pressure of the steam line 
is sensed by the pressure dependent means. 16 claims, 2 figures. 
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28219 Nuclear reactor steam generator installation. Schabert, 
H.P.; Laurer, E. (to Kraftwerk Union AG). US Patent 4,057,077. 8 
Nov 1977. Priority date 26 Jun 1974, German, Federal Republic of 
(F.R. Germany). 4p. 

In a nuclear reactor installation, a steam generator is posi- 
tioned inside of a containment and has a live-steam pipe leading out 
of the containment. The pipe has a fast-acting shut-off valve shunted 
by two pressure-responsive safety valves having a smaller flow rate 
capacity than the shut-off valve. When the fast-acting shut-off valve 
is suddenly closed, the two safety valves relieve the pressure of the 
steam stopped by the shut-off valve. The two safety valves respond 
to differing steam pressures. 


28220 Process fluid cooling system. Farquhar, N.G.; Schwab, 
J.A. (to Westinghouse Electric Corp.). US Patent 4,057,034. 8 Nov 
1977. Filed date 15 May 1975. 8p. 

A system of heat exchangers is disclosed for cooling process 
fluids. The system is particularly applicable to cooling steam gener- 
ator blowdown fluid in a nuclear plant prior to chemical purification 
of the fluid in which it minimizes the potential of boiling of the plant 
cooling water which cools the blowdown fluid. 


28221 Forced vibration testing of a nuclear fuel assembly. Has- 
linger, K.H. (Combust Eng, Inc, Windsor, Conn). Am. Soc. Mech. 
Eng., [Pap.]; No. 77-DET-141, vp(26 Sep 1977). 

A description of the test performed to determine the non- 
linear dynamic characteristics of a full-size nuclear fuel assembly is 
presented. The parametric type of test results from this forced- 
vibration test include the four lower lateral natural frequencies and 
their associated mode shapes, modal critical damping ratios and 
magnification factors as determined over a wide range of excitation. 
The empirical data obtained for both air and water environments 
song: - necessary inputs for reactor safety-related analysis ef- 
orts. 1 ref. 


28222 Thermal-hydraulic performance of a consolidated nuclear 
steam generator (CNSG) module. Oberjohn, W.J.; Carter, H.R.; 
Schluderberg, D.C. (Babcock and Wilcox Co, Alliance, Ohio). Am. 
Soc. Mech. Eng., [Pap.|; No. 77-JPGC-NE-2, vp(18 Sep 1977). 

A prototype CNSG once-through steam generator module 
was tested at pressurized water reactor (PWR) conditions. Specific 
items studied included overall functional performance and heat 
removal effectiveness during simulated Loss of Coolant Accident 
(LOCA) conditions. Construction of the prototype steam generator 
module was similar to a PWR fuel assembly. 10 refs. 


28223 Public notice of recommendations made by the Reactor 
Safety Commission. Recommendations of the Reactor Safety Commis- 
sion during its 119th meeting on December 15th, 1976. Kernkraftwerk 
Philippsburg 2 (KKP 2). Site and safety concept. Bundesanzeiger; 29: 
No. 121, 1-2(Jul 1977). (In German). 

To summarize, the RSC is of the opinion that from its own 
point of view there are no objections against the construction of the 
second power station block (K WU-DWR, 3,765 MWth 1,281 MWel) 
at the chosen site. The RSC believes that even with the operation of 
two blocks, taking into account the loads, already present it will be 
possible to keep within the recommended dose values. The appor- 
tionment of release rates can be defined conclusively in a joint waste 
air and waste water discharge plan, whereby the results of the 
measuring programme for KKP | can be taken notice of. 


28224 Public notice of recommendations made by the Reactor 
Safety Commission. Questions concerning safety with regard to KWU 
pressurized water reactors 1300 MWe (Kernkraftwerk Biblis C, 
Hamm, Philippsburg 2, Vahnum). Bundesanzeiger; 29: No. 121, 2-4(Jul 
1977). (In German). 

The RSC takes up an affirmative position concerning the 
following safety-relevant measures: 1. LOCA; 2. main-steam pipe 
rupture and related accidents combined with steam generator tube 
failure; 3. external impacts; 4. classification of technical requirements 
made on components; 5. fission product retention; 6. scram system 
failure during operational transients; 7. fuel element storage; radi- 
ation exposure in connection with measures concerning in-service 
tests, maintenance and repair; 9. taking into account final decommis- 
sioning and dismantling in constructional planning; 10. in-core instru- 
mentation; 11. functional efficiency of RHR pumps at atmospheric 
pressure in the containnent; 12. isolating valve for the sump suction 
pipe within the containnent; 13. emergency system. 


28225 Mathematical model of a nuclear power plant with water- 
cooled WWER-440 reactor blocks for the development of computer- 
based training facilities. Arshakyan, D.T.; Naumov, A.V.; Saakyan, 
A.P. (All-Union Heat Eng Inst, USSR). Teploenergetika (Moscow); 
No. 5, 20-25(May 1977). (In Russian). 

A simplified mathematical model of a nuclear power plant 
with VVER-440 water-cooled reactor blocks is presented. Its pur- 
pose is development and design of a computer-based teaching and 
training simulator. In this model, individual nodes of the block are 
considered as lumped parameter plants. It is shown that, with the aid 
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of this mathematical model of a nuclear power plant, it is possible to 
obtain real time operation on the digital computer Minsk-32 in 
modeling the main conditions of operation of the power block. 13 
refs. 


28226 Irradiated fuel sipping, inspection, and repair at Point 
Beach Nuclear Plant. Zach, J.; Kurtz, P. (Wisconsin Electric Power 
Co., Two Rivers). pp 377-385 of Proceedings of the 25th conference 
on remote systems technology. Wojciechowski, D.R. (ed.). La 
Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

Point Beach Nuclear Plant has developed several tools to 
verify and help maintain adequate nuclear fuel performance. A 
cornerstone is a fuel assembly sipping system that has proved to be a 
fast and reliable method for determining fuel-clad integrity. If a fuel 
assembly is found with a damaged fuel rod, techniques have been 
developed to remove the affected rod. These efforts have resulted in 
significant benefits in radiation level control and fuel cost savings. 


28227 Steam generators. Byerley, W.M. (to Westinghouse Elec- 
tric Corp., Pittsburgh, Pa. (USA)). German(FRG) Patent 2,600,032/ 
A/.5 s 1976. 13p. (In German). 

igs. 


An improvement is proposed for the configuration of the inlet 
header of a steam generator with a feedwater inlet ring in its upper 
part. The steam generator is used for nuclear power plants. In order 
that even in low-power operation no water hammer will result in the 
inlet header and the feedwater pipe, it is proposed to arrange the 
inlet nozzles in the upper part of the inlet header so that they will 
show upwards in such a way that the inlet header will always remain 
filled with the secondary flow medium. 


28228 (BNWL-tr—290) Decontamination of primary loop equip- 
ment with ethylenediaminetetracetic acid. Oertel, K.; Glaser, E.; 
Bosholm, J.; Hoffmann, H.J. Translated by B. Russell from Kernen- 
ergie; 19: No. 1, 129-132(1976). 10p. NTIS, MF A0O1. 

Portions of document are illegible. 

A process for the chemical decontamination of the inner 
surfaces of primary loop equipment is reported which is based on the 
temporary effect (action) of an acidic ethylenediaminetetraacetic 
acid solution at elevated temperature. Proceeding from preparatory 
model studies on the laboratory scale, the large-scale testing of the 
receptor in a separated reactor loop of the WWER-2 is described. 
An assessment of this decontamination method is made on the basis 
of the amount of metal oxides and radioactivity removed from the 
protective layers by the single technological process step as well as 
on the basis of the dosimetric and economic characteristics. 


POWER REACTORS, NON-BREEDING, 
GRAPHITE MODERATED 


REFER ALSO TO CITATION(S) 27872, 28273, 28307, 28308, 
28314, 28435 


28229 (GA-A—14410) Bearing compartment seal systems for 
turbomachinery in direct-cycle HTGR power plants. Adams, R.G-.; 
Boenig, F.H.; Pfeifer, G.D. (General Atomic Co., San Diego, Calif. 
(USA)). Oct 1977. Contract EY-76-C-03-0167-046. 48p. (CONF- 
780405—1). Dep. NTIS, PC A03/MF AO1. 

From 23. international gas turbine conference; London, UK 
(9 Apr 1978). 

The direct-cycle High-Temperature Gas-Cooled Reactor 
(HTGR) employs a closed gas-turbine cycle with the primary reac- 
tor coolant (helium) as the working fluid. Design studies on this type 
of plant, carried out since 1971, have demonstrated, among other 
points, the advantages of the integrated arrangement, in which 
power from the cycle is transmitted to the electric generators by 
turbomachines completely enclosed in the reactor pressure vessel. A 
result of this arrangement is that the bearings are entirely enclosed 
within the primary coolant system of the reactor. An important 
aspect of the design of the turbomachinery is its prevention or 
minimization of the ingress of lubricants into the primary coolant 
system and its prevention of ingress of primary coolant into the 
bearing compartments. The design studies, which included thorough 
conceptual designs of the turbomachinery with emphasis on bearings 
and seals and their support systems showed that total exclusion of 
lubricant requires extremely complex seals and seal support systems. 
The variation of system low-end pressure with control actuation and 
the requirement that the bearing cavity pressure follow these vari- 
ations were proved to further complicate the service system. The 
tolerance of even relatively minute amounts of entering lubricant 
during control transients will allow considerable simplification. This 
paper discusses the above-mentioned problems and their solutions in 
tracing the design evolution of a satisfactory bearing-compartment 
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seals and service system. The resulting system appears to be feasible 
on the basis of experience with industrial gas turbines. 


28230 (GA-A—14624) Component and Systems Development 
Program. Quarterly progress report for the period ending September 
30, 1977. (General Atomic Co., San Diego, Calif. (USA)). Oct 1977. 
Contract EY-76-C-03-0167-050. 119p. Dep. NTIS, PC A06/MF 
A0l. 

During the current quarter work under this program was 
continued in three major areas: (1) component and structural materi- 
als, (2) thermal barrier studies, and (3) reactor internals studies. The 
objectives of these tasks are to provide a data base for the properties 
of materials used in the construction of important noncore compo- 
nents of the HTGR and to demonstrate the adequacy of the thermal 
barrier and reactor internal design. 


28231 (GA-A—14651) Effect of steam oxidation on strength, 
elastic modulus, and strain at fracture of graphite 2020. Velasquez, C.; 
Hightower, G.; Burnette, R. (General Atomic Co., San Diego, Calif. 
(USA)). Dec 1977. Contract EY-76-C-03-0167-017. 78p. Dep. NTIS, 
PC A0S5/MF AO}. 

Stackpole Carbon’s graphite grade 2020, a candidate material 
for support posts in GA HTGRs, was oxidized in steam-helium 
mixtures to 25 wt % burnoff. The effects of the oxidation on ultimate 
strength, elastic modulus, and strain at fracture are reported. A large 
number of nonoxidized and oxidized tensile specimens were tested to 
failure. Average losses of 6.7 wt % in strength and 7.4 wt % in 
elastic modulus at 1% burnoff were obtained. No significant change 
in strain at fracture was observed for burnoffs up to 5%. The elastic 
modulus and ultimate tensile strength of the oxidized samples corre- 
lated with bulk density. 


28232 (GA-A—14690) Assessment of grade H-451 graphite for 
replaceable fuel and reflector elements in HTGR. Engle, G.B. (Gener- 
al Atomic Co., San Diego, Calif. (USA)). Dec 1977. Contract EY- 
76-C-03-0167-017. 173p. Dep. NTIS, PC A08/MF AO1. 

Experimental data for grade H-451 graphite are presented and 
assessed to support licensing of H-451 graphite for use as fuel 
element blocks in a high-temperature gas-cooled reactor (HTGR). 
Additional data from the literature on graphite grades similar to 
grade H-451 are presented to supplement the H-451 data. Evaluation 
programs at General Atomic Company (GA) covering characteriza- 
tion, irradiation, and oxidation studies, along with studies carried out 
in the Great Lakes Carbon Corporation H-451 development pro- 
gram, are reported. 


28233 Method of cooling the ceiling reflector in a nuclear reac- 
tor. Buthmann, H.P. (to Hochtemperatur-Kernkraftwerk GmbH 
(HKG) Gemeinsames Europaisches Unternehmen). US Patent 
4,066,499. 3 Jan 1978. Priority date 30 Apr 1975, German, Federal 
Republic of (F.R. Germany). 6p. 

In a gas-cooled solid-moderated high-temperature reactor 
where fuel elements are introduced into the core through feed pipes 
in the ceiling reflector, the ceiling is cooled after reactor shutdown 
by introducing cooled gas through centrally arranged feed pipes and 
by removing the gas through the other feed pipes located radially 
outwardly of the inlet feed pipes. This arrangement effects a flow of 
the gas generally radially outwardly over the ceiling reflector. After 
the gas is removed from the core it is circulated through a closed 
circuit, cooled and blown back through the inlet feed pipes into the 
core. 


28234 Apparatus and method for assembling fuel elements. Arya, 
S.P. (to General Atomic Co.). US Patent 4,066,534. 3 Jan 1978. Filed 
date 7 Apr 1976. 12p. 

A nuclear fuel element assembling method and apparatus is 
preferably operable under programmed control unit to receive fuel 
rods from storage, arrange them into axially aligned stacks of closely 
monitored length, and transfer the stacks of fuel rods to a loading 
device for insertion into longitudinal passages in the fuel elements. In 
order to handle large numbers of one or more classifications of fuel 
rods or other cylindrical parts, the assembling apparatus includes at 
least two feed troughs each formed by a pair of screw members with 
a movable table having a plurality of stacking troughs for alignment 
with the feed troughs and with a conveyor for delivering the stacks 
to the loading device, the fuel rods being moved along the stacking 
troughs upon a fluid cushion. 23 claims, 6 figures. 


28235 Nuclear fuel element and method for making same. Mierts- 
chin, G.N.; Powell, K.F. (to General Atomic Co.). US Patent 
4,060,454. 29 Nov 1977. Filed date 7 Apr 1975. 4p. 

A nuclear fuel element and a method for making the fuel 
element are described. The fuel element comprises a graphite block 
in which elongated holes are filled with nuclear fuel. The nuclear 
fuel in each of the holes comprises a plurality of fuel rod segments 
which are, before firing, spaced from each other by a plurality of 
spacers. Upon firing, the spacer material gasifies, leaving unfilled 
gaps between the fuel rod segments. 6 claims, 3 figures. 
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28236 Closed cycle gas coolant nuclear power plant. Arndt, E.; 
Brodmann, N.; Roser, H.R. (to Hochtemperatur-Reaktorbau 
GmbH). US Patent 4,050,984. 27 Sep 1977. Priority date 28 Sep 
1973, German, Federal Republic of (F.R. Germany). 10p. 

In a nuclear power plant, a gas cooled nuclear reactor is 
located within a prestressed concrete pressure tank which is en- 
closed within a safety tank. The main components of the plant are 
positioned within the pressure tank and include a gas turboset 
arranged in a horizontally extending tunnel spaced below the nuclear 
reactor. The main components of the plant include heat exchange 
equipment which is positioned in vertically extending shafts dis 
in an annular arrangement within the pressure tank about the nuclear 
reactor. The gas coolant flows in a closed cycle through the plant 
from the nuclear reactor to the turbine in the turboset and then into 
the heat exchange equipment which includes recuperators, pre- 
coolers and intermediate coolers disposed in symmetrically arranged 
groups located in the vertically extending shafts. 10 claims, 8 figures. 


28237 Nuclear gas turbine power plant activities in the united 
states. McDonald, C.G.; Krase, J.M. (Gen At Co, San Diego, Calif). 
Am. Soc. Mech. Eng., [Pap.]; No. 77-JPGC-GT-5, vp(18 Sep 1977). 
The benefits of the nuclear gas turbine power plant appear to 
be so great that the worldwide efforts to bring it into use should 
increase rapidly since it can make a significant contribution to fuel 
conservation with a minimum impact on the environment. This 
ned gives an overview of GT-HTGR power plant studies in the 
nited States, and it includes a brief discussion on waste heat 
utilization, and projected commonality in the power conversion loop 
= fossil-fired (coal in particular) closed-cycle gas turbine plant. 21 
refs. 


28238 Inelastic stress distribution in tubesheet ligaments under 
thermal and mechanical loading. Tong, K.J. (GE, San Diego, Calif). 
Am. Soc. Mech. Eng., [Pap.|; No. 77-JPGC-NE-22, vp(18 1977). 

The present analysis deals with elastic and inelastic stress 
distributions across ligaments of a tubesheet, with a triangular perfo- 
ration array, subjected to a constant mechanical loading. An inelastic 
finite element computer program, TEPC, was used to calculate the 
stresses in the ligament. An elastic-plastic bilinear stress-strain mate- 
rial model and a creep equation expressed in exponential form were 
used for the tubesheet material of Incoloy 800, Grade 2. The stress 
redistribution caused by the plasticity and creep is discussed. 13 refs. 


28239 Alternate fuel cycles in HTGRs. Merrill, M.H.; Lane, 
R.K. (Gen At Co, San Diego, Calif). Am. Soc. Mech. Eng., [Pap.]; 
No. 77-JPGC-NE-26, vp(18 1977). 

The possibility of using a variety of fuel cycles is evaluated. 
While the best economics and resource utilization are generally 
obtained with the thorium/U-233 cycle, it is also possible to run an 
HTGR on the uranium-plutonium cycle and to convert an operating 
reactor from one cycle to the other. Recent studies have shown the 
feasibility of cycles using low-enriched uranium and thorium which 
are intermediate in performance between the conventional thorium/ 
U-233 and uranium-plutonium cycles, and offer additional flexibility 
and economic advantages under various conditions in which repro- 
cessing and recycling of nuclear fuels may be restricted. 4 refs. 


28240 Experience of high temperature deactivation of the no. 2 
power block of the beloyarsk nuclear power plant using complexing 
agents. Margulova, T.Kh.; Rassokhin, N.G.; Tevlin, S.A.; Milaev, 
A.1.; Gruzdev, N.I.; Shchapov, G.A. (Moscow Energ Inst, USSR). 
Teploenergetika (Moscow); No. 5, 8-10(May 1977). (In Russian). 

Results of the implemented deactivation permit one to recom- 
mend high temperature purging following shutdown of the power 
block. Application of this method which com promise for channel- 
type power reactors is basically possible also for water-cooled power 
reactors. 


26241 Cylindrical prestressed concrete pressure vessel for a nu- 
clear power plant. Horner, M.; Hodzic, A.; Haferkamp, D. (to 
Hochtemperatur-Reaktorbau G.m.b.H., Koeln (Germany, F.R.); 
Taywood Engineering Ltd., Sothall (UK)). German(FRG) Patent 
2,518357/A/. 4 Nov 1976. 21p. (In German). 

5 figs. 

A prestressed concrete pressure vessel for a HTGR is pro- 

which encloses, in addition to the reactor core, not only the 

eat-exchanging facilities but also the turbine unit. The reinforce- 

ment of the cylindrical concrete body is to be carried out with 
special care, it is provided for horizontal tendons, the prestressed 
concrete pressure vessel has a wire-winding device, while the longi- 
tudinal reinforcemer.: is achieved by tendous guided in parallel to 
the vesses axes through the interspaces between the pods. 


28242 Calculation of the temperature field in the fuel microele- 
ments of nuclear reactors. Kolos, V.P.; Khorev, V.S.; Pobedrya, 
A.E. (AN Belorusskoj SSR, Minsk. Inst. Yadernoj Ehnergetiki). 
Vestsi Akad. Navuk BSSR, Ser. Fiz.-Energ. Navuk; No. 1, 12- 
19(1976). (In Russian). 
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The purpose of this work was to find methods for calculating 
the stationary temperature field in fuel microelements of nuclear 
reactors with a known pattern of change in the heat ayy 
coefficient on the surface of a sphere with consideration of the 
change in temperature of the coolant. A variant problem of station- 
ary heat conductivity in a spherical body with an internal heat 
source is presented. Results show that convergence to the point of 
resolution is significantly disturbed. However, methods for regula- 
tion, shown mathematically (the simplest is the Merozov method, 
which used the theory of indirect measurements in the solution of 
several problems), eliminate, by different methods, errors in the 
initial problems. A method is also shown for regulation by construc- 
tion of minimizing sequences with convergence along the norm at 
continuity intervals. The methods shown can be used to calculate the 
temperature in a fuel microelement cooled by either inert gases or by 
the chemically active N2O,. Calculations are made with considera- 
tion for the heating of the heat-exchange agent with a known pattern 
of change in the heat-exchange coefficient on the surface, i.e., with 
consideration of placement of the fuel microelement in the heat- 
releasing assembly. 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


28243 (COO—2477-4(Vol.1)) Licensing assessment of the 
CANDU pressurized heavy water reactor. Volume I. Preliminary 
safety information document. (United Engineers and Constructors, 
Inc., Philadelphia, Pa. (USA)). Jun 1977. Contract EY-76-C-02-2477. 
148p. Dep. NTIS, PC A07/MF AO1. 

The PHWR design contains certain features that will require 
significant modifications to comply with USNRC siting and safety 
requirements. The most significant of these features are the reactor 
vessel; control systems; quality assurance program requirements; 
seismic design of structures, systems and components; and providing 
an inservice inspection program capability. None of these areas 
appear insolvable with current state-of-the-art engineering or with 
upgrading of the quality assurance program for components con- 
structed outside of the USA. In order to be licensed in the U. S., the 
entire reactor assembly would have to be redesigned to comply with 
ASME Boiler and Pressure Vessel Code, Section III, Division 1 and 
Division 2. A summary matrix at the end of this volume identifies 
wee of the systems and structures of the PHWR plant with 
the USNRC General Design Criteria. The matrix further identifies 
the estimated incremental cost to a 600 MWe PHWR that would be 
required to license the plant in the U. S. Further, the matrix 
identifies whether or not the incremental licensing cost is size 
dependent and the relative percentage of the base direct cost of a 
Canadian sited plant. 


28244 (ORNL/TM—6160) Design calculations for eddy-current 
displacement sensors for Chalk River Nuclear Laboratories (AECL). 
Dodd, C.V. (Oak Ridge National Lab., Tenn. (USA)). Feb 1978. 
Contract W-7405-ENG-26. 15p. . NTIS, PC A02/MF AOl. 

An analysis has been made of four different types of eddy- 
current sensors to measure the displacement of a fuel tube contained 
coaxially in a pressure tube. The first sensor consisted of a bifilar coil 
encircling the pressure tube. Its sensitivity was inadequate. The 
second sensor was bifilar coil inside the pressure tube and encircling 
the fuel tube. This coil had adequate sensitivity to the swelling of the 
fuel cladding but could not measure its bowing. The third sensor 
consisted of an array of eight pancake coils spaced around the fuel 
cladding and inside the pressure tube. This sensor could measure 
both bowing and swelling of the cladding independently, but was 
subject to fairly large drifts. The fourth sensor used eight pancake 
coils that measured the distance to spring-loaded feelers that directly 
contacted the fuel cladding. This was the most sensitive device and 
exhibited the smallest drift. None of the sensors could measure the 
temperature of the fuel cladding because the temperature was not a 
a function of the resistivity over the specified range of 20 
to 1200°C. 


28245 Test - nuclear reactor main coolant pump. Proc. Fac. Sci. 
Tokai Univ.; 23: No. 11, 58-59(Nov 1977). 

The design and testing of a new type of coolant pump, 
destined for installation in a CANDU heavy water reactor, is dis- 
cussed under the following headings: design specification, basic 
pump design, constructional details, full load test rig, seal testing, 
testing for maintainability. 


28246 Optimal control algorithm for nuclear reactor load cycling. 
Cherchas, D.B.; Lake, R.T. (Univ of Toronto, Ont). Automatica; 13: 
No. 3, 279-285(May 1977). 

An optimal control algorithm for reactor reactivity controls 
during CANDU nuclear station load cycling is presented. The 
minimized performance index is reactor operating cost during a load 
cycling interval. The algorithm is developed using Pontryagin’s 
Maximum principle. A novel non-iterative technique for determining 
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the adjoint multiplier initial values in the resulting two point bound- 
ary value problem is used. The analysis considers standard fuel, 
booster fuel, moderator poison and liquid zone controllers as availa- 
ble reactivity control devices. 15 refs. 


28247 Nuclear maintenance: explosive welding. Mod. Power Eng.; 
71: No. 4, 34(Apr 1977). 

Babcock and Wilcox Canada Ltd. have developed an easily 
inserted explosive plug for mending CANDU boiler tubes. Chalk 
River Nuclear Labs. have developed the CANSCAN eddy current 
inspection system for remote inspection of boiler tubes. Both devel- 
opments are briefly explained. 


28248 Future developments in CANDU. Foster, J.S. (Atomic 
Energy of Canada Ltd., Ottawa, Ontario). Eng. J. (Montreal); 60: 
No. 1, 5-8(1977). 

Progress and future plans for the development of the 
CANDU type of reactor are surveyed by the president of Atomic 
Energy of Canada Limited. Future trends will be toward manufac- 
turing more components in Canada, and toward reducing capital 
costs by standardization rather than by improvements in design. 
Future developments may include a thorium fuel cycle and a central- 
ized waste management centre. In the long term, it is planned to 
extract plutonium from the spent fuel for future use, since uranium 
reserves are abundant but limited. High-level wastes will be buried 
as practically unleachable glass in a mine in a stable geological 
formation. 


28249 Conservation with CANDU. Hare, M.G.; Ross-Ross, P.A. 
(Atomic Energy of Canada Ltd.). Eng. J. (Montreal); 60: No. 1, 9- 
13(1977). 

The possibility and advantages of burning thorium in present 
CANDU PHWR (Gentilly HWLWR or organic-cooled) reactors 
are elucidated. The basic principles of the typical Pickering PHWR 
are explained with drawings, emphasis being put on the principle of 
neutron economy. With hardly any modification, an existing 
CANDU PHWR could increase its burnup from 50 MW.h/kg Nat U 
for the ‘throw away’ cycle to 220 for a thorium-burning cycle. The 
corresponding figures for light-water reactors are 40 and 130 resp. 
However, it will take 20 years to develop the reprocessing and 
fabrication of fuels containing Pu and U-233 to full-scale use. The 
economic advantages of such a development are discussed. Tables 
list committed and planned Canadian nuclear power stations with 
their wattages. 


28250 Bruce plants provide 50% more output than Pickering. 
Mod. Power Eng.; 70: No. 12, 42-43(Dec 1976). 

The first two units of the 3.2 GW Bruce A 1.75 billion dollar 
generating station are already supplying power, and the last two 
units will start up in 1978 and 1979 respectively. Bruce B, now 
scheduled to start up between 1983 and 1986, will cost 4 billion. The 
fuel-handling and safety arrangements differ in many respects from 
those at Pickering. The four 800 MW units are laid out in line with 
two units on each side of a central control and service area, with 
only two pairs of fuelling machines for the four reactors. Cylindrical 
reactor buildings have been eliminated. Other major differences 
compared with Pickering are the use of a water-filled biological 
shield and the elimination of the moderator dump system. These and 
other improvements in design are discussed. 


28251 Pickering B features improved designs. Mod. Power Eng.; 
70: No. 12, 48-49(Dec 1976). 

Improvements in the design of Pickering B nuclear generating 
station and economies resulting from copying some of the design 
features of Pickering A have both served to reduce the cost of 
duplicating Pickering, but the cost has nevertheless been raised from 
an Original estimate of 1.8 billion dollars to 2.65 by inflation. The 
various modifications are explained. As at Bruce, the moderator- 
dump secondary shutdown system has been replaced by poison- 
injection, thereby os to save the cost of 27 Mg of heavy water. 
Improvements to the fuel handling system receive mention. 


POWER REACTORS, BREEDING 


REFER ALSO TO CITATION(S) 28186, 28187, 28371, 28421, 
28422, 28423, 28425, 28428, 28429, 28430, 28434, 28436, 28440, 
28448, 28451, 28454, 28468, 28469, 28560 


28252 (AI-DOE—13214) High-temperature piping design tech- 
nology. Quarterly technical progress report, July—September 1977. 
Jetter, R.I.; Naugle, F.V. (Atomics International Div., Canoga Park, 
Calif. (USA)). 14 Dec 1977. Contract EY-76-C-03-0824-021. 49p. 
Dep. NTIS, PC A03/MF AOl1. 

Progress is reported in the following LMFBR piping design 
studies: collection of sodium piping failure data, analysis of piping 
systems with prior successful operating history, evaluation of sensi- 
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tivity of piping — margins to variability in materials and geome- 
try, and high-cycle fatigue behavior at elevated temperature. 


28253 (ANL—76-44) Examination and evaluation of in-reactor 
fracture of shroud tubes in mixed-oxide-fuel experiment X159. Flinn, 
J.E.; Cook, J.H.; Koenig, J.F.; Williamson, M.H. (Argonne National 
Lab., Ill. (USA)). Jun 1977. Contract W-31-109-ENG-38. 43p. . 

During disassembly and subsequent visual examinations of 
X159 (a Mark A-19A t of EBR-2 subassembly containing mixed- 
oxide fuel), 11 of 19 shroud tubes were found fully or partially 
severed. Several of the capsules within their shroud tubes were 
distinctly kinked at axial locations near those at which the shroud 
tubes were severed. The examination also disclosed that the shroud- 
tube fractures occurred during reactor operation. The unirradiated 
shroud-tube material and some of the fracture areas of the irradiated 
material were structurally examined and evaluated. The surface 
appearances of the two materials suggested that the shroud-tube 
failures were produced by stress corrosion. The conditions for 
promoting stress corrosion could have easily been present in the 
subassembly. Possible stress-producing mechanisms associated with 
the reactor environment were analyzed. These mechanisms predict- 
ed conditions that did not correlate with the observations. It was 
concluded that kinks in several of the fuel-element capsules were the 
more logical candidates for producing the shroud-tube fractures. 
What produced the kinks was not resolved. 


28254 (ANL-CT—77-6) High-temperature shear-mode trans- 
ducers for LMFBR ultrasonic flowmeters. Karplus, H.B. (Argonne 
National Lab., Ill. (USA)). Aug 1977. Contract W-31-109-ENG-38. 
80p. 


The design of an ultrasonic transducer for measuring sodium 
flow to 500°C in an LMFBR features a shear mode X-cut lithium 
niobate piezoelectric crystal mounted on a laminated coupling 
wedge. Acoustic transmission from the lithium niobate is effected by 
accurate surface flatness to 250 nm, an annealed platinum foil, and 
applied contact pressure of about 15 MPa (2000 psi). The pressure is 
applied through a stack of stainless steel foils which offer sufficient 
attenuation to the back-radiated energy to make its ultimate reflec- 
tion and interference with the main pulse negligible. Sound energy is 
radiated into the liquid through mode conversion at the oblique 
interface at the inside surface of the pipe. The wedge shape of the 
coupling block eliminates standing waves in this block. This effect, 
combined with the close impedance match between lithium niobate 
and the steel wedge, yield very wide band widths (0.8-4 MHz). The 
response to a 100-ns pulse is one cycle of a distorted sine wave. 
Reverberation in the wedge due to residual reflection at the solid- 
liquid interface and grain boundary scattering is controlled by lami- 
nating the wedge, and forcing the stray interface reflection to 
traverse the laminations by machining the third wedge surface at a 
60° angle. A piezoelectric element backed by a tuned tungsten 
carbide plate yielded a resonant transducer with a Q of 5. This unit 
was substituted for the low-temperature plastic wedge transducer 
supplied with a commercial clamp-on ultrasonic flowmeter. Prelimi- 
nary measurements in a water loop have confirmed operation of the 
ANL developed high-temperature resonant transducer with com- 
mercial flowmeter electronics, requiring only a scale adjustment. 
Measurements of water flow using the highly damped transducer in 
conjunction with laboratory pulsers and timers, and special gates and 
trigger circuits yielded data needed for flowmeter design. 


28255 (ANL-CT—78-2) Characterization of the temperature 
fluctuations generated in a thermal mixing tee (sodium versus water 
behavior). Kasza, K.E.; Colwell, W.S. (Argonne National Lab., II. 
(USA)). Nov 1977. Contract W-31-109-ENG-38. 7 

The temperature fluctuations occurring in 180° inlet-leg angle 
pipe tee thermal mixers with and without inlet reducer pipes are 
characterized. Sodium and water data from different sized tees have 
allowed delineation of the size and fluid medium modeling laws 
required for the extrapolation of reduced-scale water model tem- 
perature fluctuation data to prototype sodium mixers. The informa- 
tion presented is vital to the design of thermal-fatigue-free mixers 
and much of it has not been previously available to designers. The 
presented information on temperature fluctuations in pipe tees, in 
addition to furnishing much needed design information, also estab- 
lishes that water testing of thermal mixers, with respect to modeling 
thermal-fatigue producing temperature fluctuations in protot 
sodium mixers, has a built in conservativeness (i.e., AT/sub Na// 
AT/sub H2O/ < 1). Finally, it is shown that thermal buoyancy 
effects can alter a thermal mixer’s performance and that buoyancy 
must be correctly modeled in thermal mixing experiments. 


28256 (ANL-CT—78-15) Measurement and correlation of criti- 
cal heat flux in a sodium heated steam generator tube. France, D.M.; 
Chiang, T.; Carlson, R.D.; Minkowycz, W.J. (Argonne National 
Lab., Ill. (USA)). Jan 1978. Contract W-31-109-ENG-38. 67p. . 

Critical heat flux (CHF) experiments were performed in the 
Steam Generator Test Facility (SGTF) at Argonne National Labo- 
ratory (ANL) for application to Liquid Metal Fast Breeder Reactor 
(LMFBR) steam generators. A single, straight, vertical, full scale 
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LMFBR steam Dawe tube was tested with water flow boiling 
upwards inside the tube heated by sodium flowing countercurrent in 
a surrounding annulus. The test s2ction tube parameters were: inside 
diameter = 10 mm, outside diameter = 15.8 mm, material = 2'/, Cr 
- 1 Mo steel, and heated length = 13.1 m. Experiments were 
performed in the water pressure range of 7.0 to 15.3 MPa and the 
water mass flux range of 720 to 3200 kg/m? . s. The data exhibited 
two trends: heat flux independent and heat flux dependent. The CHF 
data from 398 tests in the SGTF are presented in summary along 
with an empirical correlation having a root mean square deviation of 
14.7% from the data. The correlation is compared to other CHF 
data in the same parameter range. 


28257 (CONF-771217—4) CRBRP sodium circulating pump 
design evaluation. Marrujo, F.; Cook, M.; Manners, L.; Cothran, H. 
(Clinch River Breeder Reactor Plant Project Office, Oak Ridge, 
Tenn. (USA)). Dec 1977. Contract EY-76-C-02-3045-014. 26p. Dep. 
NTIS, PC A03/MF AO1. 

From Seminar on LMFBR components; Canoga Park, CA, 
USA (5 Dec 1977). 

The following topics are discussed: (1) primary sodium pump 
design concept; (2) pump level control system; (3) resolution of 
design problems in stress analysis, dynamics analysis, and mechanical 
design; (4) model testing; (5) planned performance tests; and (6) 
fabrication status. (DG) 


28258 (CONF-771217—7) Design of the core support and re- 
straint structures for FFTF and CRBRP. Sutton, H.G.; Rylatt, J.A. 
(Westinghouse Electric Corp., Madison, Pa. (USA). Advanced Re- 
actors Div.). Dec 1977. Contract EY-76-C-02-3045-005. 25p. Dep. 
NTIS, PC A02/MF AO1. 

From Seminar on LMFBR components; Canoga Park, CA, 
USA (5 Dec 1977). 

This paper presents and compares the design and fabrication 
of the and CRBRP reactor structures which ~— and 
restrain the reactor core assemblies. The fabrication of the core 
support structure (CSS) for the FFTF reactor was completed Octo- 
ber 1972 and this paper discusses how the fabrication problems 
encountered with the FFTF were avoided in the subsequent desi 
of the CRBR CSS. The radial core restraint structure of the FFTF 
was designed and fabricated such that an active system could replace 
the present passive system which is segmented and relies on the CSS 
core barrel for total structure integrity to maintain core geometry. 
The CRBR core resiraint structure is designed for passive restraint 
only, and this paper discusses how the combined strengths of the 
restraint structure former rings and the CSS core barrel are utilized 
to maintain core geometry. Whereas the CSS for the FFTF inter- 
faces directly with the reactor core assemblies, the CRBR CSS does 
not. A comparison is made on how intermediate structures in CRBR 
(inlet modules) provide the necessary design interfaces for support- 
ing and providing flow distribution to the reactor core assemblies. A 
discussion is given on how the CRBR CSS satisfied the design 
requirements of the Equipment Specification, including thermal tran- 
sient, dynamic and seismic loadings, and results of flow distribution 
testing that supported the CRBR design effort. The approach taken 
to simplify fabrication of the CRBR components, and a novel 20 
inch deep narrow gap weld joint in the CSS are described. 


28259 (CONF-771217—8) Design of the upper internals struc- 
ture for the Clinch River Breeder Reactor Plant. Thompson, D.C.; 
Novendstern, E.H. (Westinghouse Electric Corp., Madison, Pa. 
(USA). Advanced Reactors Div.). 1977. Contract EY-76-C-02-3045. 
30p. Dep. NTIS, PC A03/MF AO1. 

rom Seminar on LMFBR components; Canoga Park, CA, 
USA (5 Dec 1977). 

The Upper Internals Structure (UIS) is located above the 
core and is supported from the head at four locations. It is designed 
to perform the following primary functions: provide secondary core 
holddown in the event of a malfunction of the core hydraulic 
holddown system; provide support for routing all in-vessel instru- 
mentation to core assemblies; maintain alignment between the core 
assemblies, the UIS and the closure head; provide guidance and 
crossflow protection for the control rod drivelines; and mix/duct 
flow to the upper region of the vessel outlet plenum to minimize 
rapid temperature changes to components during a reactor trip 
transient. In accomplishing these functions, the UIS will experience 
a sodium environment with py arr pene up to 1200°F (649°C), and 
as many as 7 x 10° cycles of fluid temperature fluctuations up to 
250°F (121°C) at full power operation. It must be designed to 
survive these conditions in combination with seismic and flow- 
induced vibration loadings for its 30 year design life. The design 
program of designing to controlled functional requirements and 
design conditions is discussed. Included is a description of the 
significant parts of the design and the approach used to balance the 
requirement of tight joints. The thermal and hydraulic environment 
including the results of a comprehensive test program are discussed. 
The test program results establish the basis of the thermal boundary 
used in the structural evaluation, and the UIS vibration characteris- 
tics. A summary of the areas which have required design changes is 
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included with a summary of the structural evaluation of these 
changes. 


28260 (COO—2245-45TR) Turbulent interchange in triangular 
array bare rod bundles. Kelly, J.M.; Todreas, N. (Massachusetts Inst. 
of Tech., Cambridge (USA). Dept. of Nuclear Engineering). Jul 
1977. Contract EY-76-S-02-2245. 227p. Dep. NTIS, PC All/MF 
AOl. 

Bulk mixing coefficients were measured for single plane water 
flow in a simulated rod bundle with a pitch to diameter ratio of 1.10. 
A tracer technique employing Rhodamine B as the tracer and 
measuring fluorescence was used. Isokinetic sampling was achieved 
by using a pressure balance method. The results were corrected for 
both entrance effects and diversion crossflows. The results showed a 
change in Reynolds number behavior as the laminar sublayer began 
to “choke” the turbulent mixing. This, and a review of other mixing 
experiments, suggested that secondary flows do not compensate for 
laminarization and that turbulent mixing decreases as the pitch to 
diameter ratio decreases for values of P/D less than 1.05 in a manner 
similar to that predicted by Ramm et al. Concentration profiles were 
measured through the clearance gap and the values of the gradient 
were used to calculate the gap averaged circumferential eddy diffusi- 
vity for mass. A discussion of the eddy diffusivity concept and its 
applicability to turbulent mixing is presented. 


28261 (COO—2245-50) Coolant mixing in LMFBR rod bundles 
and outlet plenum mixing transients. Progress report, March 1, 1977— 
May 31, 1977. Todreas, N.E.; Golay, M.W.; Wolf, L. (Massachusetts 
Inst. of Tech., Cambridge (USA). Dept. of Nuclear Engineering). 
1977. Contract EY-76-S-02-2245. 100p. Dep. NTIS, PC A05/MF 
A0l. 

Progress is summarized in the following tasks: (1) bundle flow 
studies (wrapped and bare rods); (2) subchannel flow studies (bare 
rods); (3) LMFBR outlet plenum flow mixing; and (4) theoretical 
determination of local temperature fields in LMFBR fuel rod bun- 
dies. (DG) 


28262 (COO—2826-5) Fast Breeder Blanket Facility (FBBF). 
Quarterly progress report, July 1, 1977—September 30, 1977. PNE- 
77-120. Ott, K.O. (ed.). (Purdue Univ., Lafayette, Ind. (USA). 
School of Nuclear Engineering). Sep 1977. Contract EY-76-S-02- 
2826. 60p. Dep. NTIS, PC A04/MF AO1. 

e work _——— in the reporting og was primarily 
concerned with the detailed preanalysis of the first experimental 
loading sequence. Progress on testing experimental equipment and 
performing checkout test is also summarized. Preanalysis calcula- 
tions of important reaction rates have been completed. Two-dimen- 
sional diffusion calculations were made to obtain the neutron flux. A 
program was written to obtain reaction rates at any spatial mesh 
point using the calculated flux. Preanalysis calculations for gamma- 
ray heating rates have also been completed. Coupled neutron- 
gamma-ray calculations were performed using a one-dimensional 
transport code to obtain the gamma-ray flux. Heating rates in several 
materials were then calculated usng kerma factors. These preanalysis 
calculations of reaction rates and -ray heating rates will be 
used in the detailed planning of the experiments. 


28263 (CRBRP-ARD—0119) Clinch River Breeder Reactor 
Plant. Preliminary analysis of heat generating blockages in CRBRP 
fuel and radial blanket assemblies to determine detection requirements. 
Brown, R.G. (Westinghouse Electric Corp., Madison, Pa. (USA). 
Advanced Reactors Div.). Dec 1977. Contract EY-76-C-15- 
0003;EY-76-C-15-2395. 64p. . 

Heat generating blockages in CRBR fuel and radial blanket 
assemblies during steady state operation have been analyzed. Block- 
ages of both a single subchannel and six subchannels completely 
encircling one pin have been investigated. The blockage porosity 
and particle size have been treated parametrically. The results item- 
ized in Tables IV through IX have been provided to assist in 
determining the sensitivity requirements of the delayed neutron 
monitoring system. For purposes of blockage detectability by the 
delayed neutron monitors, the total surface area of all particles 
within the blockage which are exposed to the sodium is the impor- 
tant parameter. Conclusions of this study are discussed. 


28264 (GA-A—14754) Alternate design studies and reference 

design selection for GCFR main helium circulator. Mouritzen, G.; 

Hansen, R. (General Atomic Co., San Diego, Calif. (USA)). Jan 

Li ag _— EY-76-C-03-0167-023. 154p. Dep. NTIS, PC A08/ 
AOl. 

An evaluation study is presented for alternate circulators and 
drive systems to be used for circulating helium in the gas cooled fast 
breeder reactor (GCFR) being developed by General Atomic Com- 
pany. Basic design and safety requirements are established. Other 
factors affecting the choice of circulator (such as commercial plant 
similarity, methods of preoperational testing, GCFR steam condi- 
tions vs. turbine drives and past circulator experience with European 
gas cooled reactors) are evaluated. Status of past GCFR series steam 
circulator designs and reasons for the alternate study program are 
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identified. Considerations are given to a number of alternate circula- 
tor and drive systems, radial vs. axial flow compressors, steam and 
electric drives, external vs. integral drives, vertical top and bottom 
mounting in PCRV, horizontal installations in PCRV, reliability, 
safety, overspeed conditions, test facilities and preoperational testing 
costs and development options. 


28265 (GEFR—00260) Prototype large breeder reactor. Phase 
II. Extension studies. Part 2. Reactor assembly. Davies, S.M. (Gener- 
al Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor 
Dept.). Sep 1977. Contract EY-76-C-03-1143. 206p. . 

Information is presented concerning the seismic analysis of 
the PLBR loop design; limiting temperature conditions for the 
reactor vessel roof structures; reactor vessel support and roof ther- 
mal/structural analysis; and reactor vessel closure (rotating plugs). 


28266 (GEFR—14029-13) Steam generator materials engineering 
thirteenth quarterly report, July—September 1977. (General Electric 
Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Oct 
1977. Contract EY-76-C-03-0893-018. 35p. . 

The primary objective of the work reported is to characterize 
materials, mainly 21/,Cr—1Mo and stainless steels, to assure that 
satisfactory materials compatibility is achieved with expected 
LMFBR steam generator environments. 


28267 (NEDM—14145) Characterization of ESR and VAR 2-1/ 
4Cr—1Mo alloy tubing. Bubsoom, H.J. (General Electric Co., 
Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Sep 1976. 
Contract EY-76-C-03-0893-010. 30p. Dep. NTIS, PC ”403/MF AOl. 

Commercial tubing for L FBR sodium-water steam gener- 
ator applications was produced from ESR and VAR 2'/4Cr—1Mo 
alloy (Grade T22) and characterized regarding chemical composi- 
tion, microstructure, physical characteristics, and short and long 
term mechanical properties. These results demonstrate that tubing 
meeting RDT Standard RDT M3-33 can be produced from either 
the ESR or VAR process and is acceptable to ASME Code Section 
III requirements. Metallurgical and mechanical properties are similar 
for both ESR and VAR material, indicating that either remelting 
practice is acceptable. 


28268 (ORNL—5385) Nondestructive testing development pro- 

gram. Quarterly progress report for period ending December 31, 1977. 
Hill, M. R. (comp.). (Oak Ridge National Lab., Tenn. (USA)). Mar 
1978. Contract W-7405-ENG-26. 80p. . 

This is the eleventh in a series of progress reports, the 
purpose of which is to record and distribute quarterly the collected 
results of all nondestructive testing development programs 
sored by the Division of Reactor Research and Technology of the 
Department of Energy for LMFBR components. Information is 
pa for research work at the following contractors: Argonne 

ational Laboratory; General Electric Company; Hanford Engi- 
neering Development Laboratory; and Oak Ridge National Labora- 
tory. 


28269 (TID—28198) Turbulent hydraulic penetration from tur- 
bulent pipe flow into stagnant columns. Bloom, G.R. (Hanford Engi- 
neering Development Lab., Richland, Wash. (USA)). Jan 1978. 
Contract EY-76-C-14-2170. 113p. Dep. NTIS, PC A06/MF AOI. 

Thesis. Submitted to Washington State Univ., Pullman. 

An experimental investigation was conducted on the depth of 
mixing of water from turbulent pipe flow into a vertically oriented 
pipe deadleg or stagnant column. The depth of turbulent penetration 
or mixing length (ML) was correlated as a function of the piping 
system Reynolds number (Re) and kinematic viscosity (v). The 
dimensionless mixing length (ML) is defined as the depth of hydrau- 
lic mixing divided by the inside diameter of the deadleg. Water was 
pumped at flow rates between 40 l/min and 750 l/min through 
smooth tubing sections with inside diameters between 22 mm and 73 
mm. Isothermal experimental runs were performed at water tem- 
peratures between 30°C and 80°C. 


28270 (WARD-HT—3045-31) High temperature structural 
design technology: validation. Quarterly progress report for period 
ending November 30, 1977. Bishop, E.C. (Westinghouse Electric 
Corp., Madison, Pa. (USA). Advanced Reactors Div.). Jan 1978. 
Contract EY-76-C-02-3045-006. 95p. . 

Progress is summarized in the testing and analysis of types 
304 and 316 stainless steel plates and tubular specimens for the 
purpose of documenting design criteria for FFTF and LMFBR core 
structural components. Included are data on basic specimen testing, 
tubular specimen testing, structure testing, FFTF/IHX inlet nozzle 
testing, and analysis methods and procedures. 


28271 (ANL-Trans—1119) System for cooling the upper wall of 
a nuclear reactor vessel. Pailla, H.; Schaller, K.; Vidard, M. Feb 
1978. Translation of French Patent 7,429,648. 17p. Dep. NTIS, PC 
A02/MF AOl. 

The invention deals with a cooling system for the upper wall 
of a nuclear reactor vessel, especially the main tank of a liquid metal- 
cooled fast reactor. 
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28272 (ANL-Trans—1120) Heat insulating system for the hori- 
zontal closing surfaces for a liquid metal cooled nuclear reactor. 
Jullien, R.; Perons, M.; Venot, R. Feb 1978. Translation of French 
Patent Application No. 74 30347. 12p. Dep. NTIS, PC A02/MF 
A0l. 


The invention described concerns a heat insulating system 
designed especially for use in a liquid metal cooled nuclear reactor in 
order to assure thermal shielding of the upper closing surfaces of the 
vessel of such a reactor, this vessel containing a metal tank confining 
the volume of liquid cooling metal covered with a neutral gas 
atmosphere, generally consisting of argon. These closing surfaces in 
particular carry the closing slab proper consisting of a horizontal 
concrete wall clad with a stainless steel metal plate on its surface in 

contact with the neutral gas, rotary plugs, components having the 
same structure as the slab, occupying one of the openings made in 
the latter and providing access to the reactor core within the vessel. 


28273 Adsorption seal for nuclear reactors. Cooper, M.H. (to 
Westinghouse Electric Corp.). US Patent 4,069,100. 17 Jan 1978. 
Filed date 13 Feb 1975. 6p. 

A system is disclosed for reducing the possibility of leakage of 
fission gases from a nuclear reactor of the gas-cooled type or of a 
type utilizing a liquid coolant, for example a liquid metal with a 
cover gas above free surfaces of the coolant. The disclosed system 
reduces the leakage of fission gases from the cover gas through 
joints between a pressure vessel and a pressure vessel head in the 
nuclear reactor by installing an adsorbent material between two seals 
placed in the joints. This adsorbent material provides sufficient delay 
time to allow all radioactive isotopes, except long-lived nuclides, to 
decay to innocuous concentrations before escaping from the pressure 
vessel. 5 claims, 4 figures. 


28274 Nuclear reactor core servicing apparatus. Andrea, C. (to 
Combustion Engineering, Inc.). US Patent 4,064,000. 20 Dec 1977. 
Filed date 29 Sep 1975. 26p. 

Disclosed is an improved core servicing apparatus for a 
nuclear reactor of the type having a reactor vessel, a vessel head 
having a head penetration therethrough, a removable plug adapted 
to fit in the head penetration, and a core of the type having an array 
of elongated assemblies. The improved core servicing apparatus 
comprises a plurality of support columns suspended from the remov- 
able plug and extending downward toward the nuclear core, rigid 
support means carried by each of the support columns, and a 
plurality of servicing means for each of the support columns for 
servicing a plurality of assemblies. Each of the plurality of servicing 
means for each of the support columns is fixedly supported in a fixed 
array from the rigid support means. Means are provided for rotating 
the rigid support means and servicing means between condensed and 
expanded positions. When in the condensed position, the rigid sup- 
port means and servicing means lie completely within the coexten- 
sive boundaries of the plug, and when in the expanded position, 
some of the rigid support means and servicing means lie without the 
coextensive boundaries of the plug. 


28275 Nuclear core debris collecting tray. Broadley, D. (to 
United Kingdom Atomic Energy Authority). US Patent 4,062,724. 
13 Dec 1977. Priority date 5 Apr 1974, United Kingdom of Great 
Britain and Northern Ireland (UK). 4p. 

Disclosed is a nuclear reactor construction comprising a fast 
reactor core submerged in a pool of liquid sodium in a 
vessel. A collecting tray for core debris is submerged in se pool 
below the core. The collecting tray comprises a base plate constitut- 
ing a plane tube sheet while the wall of the tray constitutes an 
annular tube sheet. Coolant conducting tubes are end received in the 
tube sheets. An internal skirt of the primary vessel overlaps the wall 
of the tray. 2 claims, 2 figures. 


28276 Nuclear reactors. Jackson, G.O. (to United Kingdom 
Atomic Energy Authority). US Patent 4,061,534. 6 Dec 1977. Filed 
date 6 Oct 1971. 6p. 

Disclosed is a nuclear reactor cooled by a freezable liquid has 
a vessel for containing said liquid and comprising a structure shaped 
as a container, and cooling means in the region of the surface of said 
structure for effecting freezing of said liquid coolant at and for a 
finite distance from said surface for providing a layer of frozen 
coolant on and supported by said surface for containing said liquid 
coolant. In a specific example, where the reactor is sodium-cooled, 
the said structure is a metal-lined concrete vault, cooling is effected 
by closed cooling loops containing NaK, the loops extending over 
the lined surface of the concrete vault with outward and reverse 
pipe runs of each loop separated by thermal insulation, and air is 
flowed through cooling pipes embedded in the concrete behind the 
metal lining. 7 claims, 3 figures. 


28277 Large electro-magnetic pump for high temperature 
LMFBR applications. Yang, C.C.; Kraus, S. (General Electric Co., 
Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Nucl. Eng. 
Des.; 44: No. 3, 383-395(Dec 1977). 
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A 14 500 gal/min (3300 m*/hr) electro-magnetic (EM) axial 
annular linear induction pump with center return (ALIP-CR) was 
designed to satisfy the requirements of Section III and Code Case 
1592 of the ASME Boiler and Pressure Vessel Code. One of the 
important features of this EM pump is that there are no moving 
parts. Every significant loading condition was considered in the 
stress analysis of this pump for a liquid metal (Na) fast breeder 
reactor (LMFBR) application. An axisymmetric overall stress model 
(finite element) was first set up to analyze the stress state within the 
pump duct which has a pressure boundary with the conventional 
pressure vessel features. Axisymmetric loading such as pressure and 
thermal loads as well as non-axisymmetric loading such as seismic 
and vibration loads were taken into account. Local analyses were 
then performed for specific critical areas to supplement the overall 
model and to substantiate the adequacy of the design. Analytical 
results show that the EM pump is an acceptable and attractive 
design for high temperature LMFBR applications. 


28278 Nuclear reactor fuel element sub-assemblies. Lunt, A.R. 
(to United Kingdom Atomic Energy Authority). US Patent 
4,057,468. 8 Nov 1977. Priority date 3 Mar 1975, United Kingdom of 
Great Britain and Northern Ireland (UK). 4p. 

An elongate fuel element sub-assembly for use in a liquid 
metal cooled fast breeder nuclear reactor is adapted at a base end 
region for plugging into core support means and at the upper free 
end there is inertia damping means to prevent excessive vibration. 


28279 Behaviour of materials in fast reactors. Matthews, J.R. 
(UKAEA Research Group, Harwell. Atomic Energy Research Es- 
tablishment). Contemp. Phys.; 18: No. 6, 571-591(Nov 1977). 

Also available as AERE-TP--692. 

Fast neutron damage in fast reactors can limit the life of 
structural components through the growth voids. The main features 
of the current theory of point defect production and condensation 
are surveyed. The role of metallurgical structures and radiation 
produced extended defects is outlined and used to demonstrate the 
development of volume swelling and radiation hardening. Mecha- 
nisms of radiation creep are described in the context of the preceding 
treatment of point defect behaviour. Finally, future trends in the 
field are briefly explored. 


28280 Sodium test rigs for Britain's commercial reactor. Masters, 
R. Nucl. Eng. Int.; 22: No. 263, 33-34(Oct 1977). 

Two new sodium rigs which are undergoing dry commission- 
ing at Nuclear Power Development Laboratories, Risley, are de- 
scribed. The high temperature sodium loop and the sodium compo- 
nents test rig are designed for testing, in sodium, large scale models 
and components for use in the Commercial Fast Reactor. Workshop 
and control facilities are also described. 


28281 India’s nuclear future rests on the FBR. Thomas, G. Nucl. 
Eng. Int.; 22: No. 263, 35-36(Oct 1977). 

India’s long-term nuclear power aspirations are dependent 
upon fast breeder reactor technology due to the nature of the 
country’s fuel resources. Thorium is plentiful and uranium scarce. 
These resources are assessed and the progress with fast breeder 
technology in India is reviewed. 


28282 Equipment for the nondestructive testing of 2-1/4 Cr-1 Mo 
duplex LMFBR steam generator tubing. Longua, K.J.; Whitham, 
G.K.; McElroy, J.T. (Argonne Natl Lab, Idaho Falls). Mater. Eval.; 
35: No. 10, 54-59(Oct 1977). 

The development of a nondestructive testing method was 
required for examination of the duplex tubing in the evaporator of 
the steam generator in the Experimental Breeder Reactor No.II 
(EBR-II). Ultrasonic testing was the only viable means of testing the 
steam generator tubing because the tubing material (2$0ne quarter$ 
Cr, 1 Mo) is a ferritic steel. The equipment designed to perform this 
inspection consisted of an ultrasonic inspection probe, a drive unit to 
rotate and move the probe, and a standard that contained electrical- 
discharged-machined (EDM) notches to be used to estimate flaw 
depth. The equipment is capable of inspecting either single wall or 
bonded duplex tubing with relative ease and reasonably fast. 1 ref. 


28283 Heat-insulated device, for insulating the top part of the 
annular space between the main vessel and the safety vessel of a fast- 
neutron reactor. Lemercier, G. (to Commissariat a l'Energie Atomi- 
que). US Patent 4,050,988. 27 Sep 1977. Priority date 30 Aug 1974, 
France. 4p. 

The invention relates to a device for heat-insulating the top 
part of the annular space separating the main vessel from the safety 
vessel from a fast-neutron nuclear reactor, the two vessels having a 
common vertical axis and being open at their top part and covered 
by a horizontal slab in which the ends are fitted so as to be 
suspended by the slab. According to the invention a substantially 
cylindrical heat-insulating ring is mounted under the slab and coop- 
erates with the slab and with the facing walls of the vessel to bound 
the region to be insulated. The ring extends through the annular 
space in a horizontal plane and is carried by the slab by means of tie- 
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rods, and a top insulating ring divided into two coaxial elements 
rests on the bottom ring and is secured to the walls of the two 
vessels respectively by an assembly of spacing springs disposed 
radially and bearing against the two elements. 8 claims, 3 figures. 


28284 Nuclear reactor. Yant, H.W.; Stinebiser, K.W.; Anzur, 
G.C. (to Westinghouse Electric Corp.). US Patent 4,050,985. 27 Sep 
1977. Filed date 13 Sep 1974. 16p. 

Disclosed is a liquid-metal breeder reactor whose upper inter- 
nals include outlet modules for channeling the liquid-metal coolant 
from selected areas of the outlet of the core vertically to the outlet 
plenum. The modules are composed of a highly-refractory, high 
corrosion-resistant alloy, for example, INCO-NEL-718. Each 
module is disposed to confine and channel generally vertically the 
coolant emitted from a subplurality of core-component assemblies. 
Each module has a grid with openings, each opening disposed to 
receive the coolant from an assembly of the subplurality. The grid in 
addition serves as a holdown for the assemblies of the corresponding 
subplurality preventing their excessive ejection upwardly from the 
core. In the region directly over the core the outlet modules are of 
such peripheral form that they nest forming a continuum over the 
core-component assemblies whose outlet coolant they confine. Each 
subassembly includes a chimney which confines the coolant emitted 
by its corresponding subassemblies to generally vertical flow be- 
tween the outlet of the core and the outlet plenum. Each subplurality 
of assemblies whose emitted coolant is confined by an outlet module 
includes assemblies which emit lower-temperature coolant, for exam- 
ple, a control-rod assembly, or fertile assemblies, and assemblies 
which emit coolant of substantially higher temperature, for example, 
fuel-rod assemblies. The coolants of different temperatures are mixed 
in the chimneys reducing the effect of stripping (hot-cold tempera- 
ture fluctuations) on the remainder of the upper internals which are 
composed typically of AISI-304 or AISI-316 stainless steel. 7 claims, 
28 figures. 


28285 Rotating plug bearing and seal. Wade, E.E. (to Westing- 
house Electric Corp.). US Patent 4,050,987. 27 Sep 1977. Filed date 
30 Dec 1974. 6p. 

Disclosed is a bearing and seal structure for nuclear reactors 
utilizing rotating plugs above the nuclear reactor vessel. The struc- 
ture permits lubrication of bearings and seals of the rotating plugs 
without risk of the lubricant draining into the reactor vessel below. 
The structure permits lubrication by utilizing a rotating outer race 
bearing. 19 claims, 3 figures. 


28286 Acoustic radiation from a venturi type flowmeter due to 
hydrodynamic excitation (LWBR development program). Weiden- 
hamer, G.H.; Lindner, R. (US ERDA, Westinghouse Electr Corp, 
Mifflin, Pa). Am. Soc. Mech. Eng., [Pap.]; No. 77-DET-165, vp(26 
Sep 1977). 

A discrete frequency sound generated by steady-state flow in 
an LWBR venturi type flowmeter presented a potential fatigue 
problem. This venturi has a radiused inlet, a cylindrical section 
which forms the throat, and a divergent section with an included 
angle of 8 deg. The frequency was independent of flow rates but 
varied with temperature as the sonic velocity-temperature relation- 
ship for water. A hydrodynamic excitation was found to be due to 
the steady flow past the edge of the pressure tap holes. The hydro- 
dynamic instability was characterized by periodic vortex shedding. 
The venturi pressure tap holes and the connecting manifold formed 
the elements of a Helmholtz resonator having a frequency corre- 
sponding to the observed response. The periodic hydrodynamic 
excitation was eliminated by chamfering the downstream edges of 
the pressure tap holes thereby preventing the formation of the edge 
vortices. 10 refs. 


28287 Structural design optimization of once-through type heat 
exchangers. Chiang, C.C. (Combust Eng, Inc, Windsor, Conn). Am. 
Soc. Mech. Eng., [Pap.|; No. 77-JPGC-NE-3, vp(18 Sep 1977). 

This paper provides a general solution for the structural 
design of once-through type heat exchangers. From this solution, 
detailed equations are developed for optimizing the design of once- 
through units. In the analysis, use of the functions of the stiffness of 
the shell expansion joint and the size factor of the unperforated 
annular ring of the tube sheet greatly increases the design flexibility 
and provides a more direct solution for the structural design of once- 
through type heat exchangers. Two sample units, one a fixed-shell 
model and the other a floating-shell model, are analyzed to demon- 
strate that by using the proposed method an optimum design can be 
achieved. 4 refs. 


28288 Program to establish LMFBR commercialization. Rich- 
ards, R.B.; Palmer, R.S. (GE, Sunnyvale, Calif). Am. Soc. Mech. 
Eng., [Pap.]; No. 77-JPGC-NE-23, vp(18 Sep 1977). 

Some of the lessons of LWR commercialization are identified 
and examined; from these, a unique program for the commercializa- 
tion of the LMFBR is proposed and a schedule for its accomplish- 
ment is presented and discussed. The proposed program features a 
standardized plant design reducing development effort while pro- 
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moting reliable eae ~ aap _ 4 availability, and a standard 
licensing procedure. The result of this program would be increased 
utility confidence in the LMFBR, and greater public acceptance of 
this important energy source. 


28289 Corrosion testing under departure from nucleate boiling 
conditions modeling the Clinch River Breeder Reactor Plant steam 
generator. Rodgers, D.N.; Dutina, D.; Rush, D.J.; Stephens, P.B.; 
Valente, C.G. (GE, San Jose, Calif). Am. Soc. Mech. Eng., [Pap.]; 
No. 77-JPGC-NE-8, vp(18 Sep 1977). 

Evaporators of a CRBR plant experience departure from 
nucleate boiling in the tubes under normal power conditions. Poten- 
tial damage mechanisms associated with DNB include thermal strain 
cycling which may lead to exfoliation of the protective oxide layer 
on the steam side of the evaporator tube and water impurity concen- 
tration at DNB which may lead to increased local corrosion. After 
2820 hr of testing under expected “worst case” thermal and water 
chemistry conditions in a sodium-heated single-tube model evapora- 
tor, non-destructive examination shows that the postulated acceler- 
ated corrosion resulting from these mechanisms has not occurred. 
The test loop, test model, and test operation designed to simulate the 
thermal hydraulic and water chemistry conditions expected for the 
plant evaporators and establish nucleate boiling and DNB regimes in 
the test model are described. 5 refs. 


28290 Experimental evaluation of duplex tube heat transfer char- 
acteristics simulating steam generator external heating. Efferding, 
L.E.; Hwang, J.Y. (Westinghouse Electr Corp, Tampa, Fla). Am. 
Soc. Mech. Eng., [Pap.]; No. 77-JPGC-NE-9, vp(18 Sep 1977). 

An experimental heat transfer evaluation of archived EBR-II 
2-1/4Cr-1Mo steam generator double-wall (duplex) tubes in both the 
as-fabricated prestressed and annealed conditions has been complet- 
ed which has resulted in the d ination of thermal performance 
of the interface clearance behavior under heating conditions simulat- 
ing that of a sodium-heated steam generator. The conclusions drawn 
from the EBR-II tube evaluation contribute to the establishment of 
design criteria and analyses techniques for duplex tubes in a steam 
generator application. Tests performed on various sample tubes 
reflected annealed and prestressed conditions with clean, oxygen, 
and moisture-contaminated interfaces and various initial interface 
clearances. Unique testing techniques and data analysis evaluation 
methods were devised which results in a direct resolution of the 
interface thermal resistance behavior. 13 refs. 


28291 Status of fast breeder development. Brandstetter, A. (In- 
ternationale Atomreaktorbau G.m.b.H. (INTERATOM), Bergisch 
Gladbach (Germany, F.R.); Internationale Natrium-Brutreaktor-Bau 
G.m.b.H., Bergisch Gladbach (Germany, F.R.)). Atomwirtsch., Atom- 
tech.; 22: No. 9, 477-483(Sep 1977). (In German). 

From European conference on particle physics; Budapest, 
Hungary (4 - 9 Jul 1977). 

6 figs.; 2 tabs. 

The development of the fast breeder reactor, which has been 
severely handicapped by the Carter Administration's recent decision, 
is a must for most other industrialized countries which want to put 
their energy supply on a firm basis. This development has been 
pursued with great perseverance and has consumed large amounts of 
government funds since the early sixties in the United States, the 
Soviet Union, France, the United Kingdom, Japan and the Federal 
Republic of Germany. Three prototype reactors are already in 
operation, four others in an advanced stage of construction. These 
many years of development have given fast breeder reactors their 
high safety standard. However, the main argument in favor of 
continuing the development of LMFBR’s is the need for their 
commercial introduction in the early nineties. This deadline will 
perhaps not apply in the United States, which has very large 
uranium reserves of its own. For the Federal Republic and the 
developed countries with similar problems in ensuring the continuity 
of their power supplies, the system encompassing light water reac- 
tors as the first generation and sodium cooled fast breeders as the 
second generation represents a complete and logical energy supply 
concept. It is the only concept which, based on the present state of 
the art, permits a specific technology to be adopted for a specific 
strategy to guarantee the long term continuity of energy supply. 


28292 Breeder reactor development: progress in Europe and 
Japan, discussion on principles in the USA. Hueper, R. (Kernfors- 


chungszentrum Karlsruhe (Germany, F.R.). Projekt Schneller 
——, Strom; 23: No. 4, 81-85(Jul 1977). (In German). 
refs. 

The fast breeder reactor development is making progress in 
the Soviet Union, France, Great Britain, the Federal Republic 
(together with Belgium and the Netherlands) and Japan. India and 
Italy are also active in this field, and other countries such as Spain 
and Brazil are showing their strong interest. At the same time the 
United States, who initiated this development as early as 30 years 
ago, tend to slow down their own breeder activities substantially. 
The author gives a picture for breeder reactor development outside 
the USA, in particular in the Federal Republic of Germany. He then 
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proceeds to give an outline of the discussion of principle that is 
going on in the USA. 


28293 Eddy-current examination of irradiated fuel elements at 
the Hot Fuel Examination Facility. Phipps, R.D.; Kleiss R.E.; 
Coughlan, J.B. (Argonne National Lab., Idaho Falls, ID). pp 245- 
250 of Proceedings of the 25th conference on remote systems tech- 
nology. Wojciechowski, D.R. (ed.). La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

The use of eddy-current examinations on irradiated fuel clad- 
ding is a promising but relatively undocumented testing method. At 
the Hot Fuel Examination Facility, an eddy-current cladding-integri- 
ty tester is being used to better understand the effects of radiation on 
fuel pins. The goal is a high throughput system that will test for 
microscopic flaws, cracks, or unusual defects that might be impossi- 
ble to detect by any other available means. 


28294 Fuel handling and storage system for large commercial 
LMFBRs. Davis, C.R.; Sciacca, F.W. (General Electric Co., Sunny- 
vale, CA). pp 386-396 of Proceedings of the 25th conference on 
remote systems technology. Wojciechowski, D.R. (ed.). La Grange 
Park, IL; American Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

A fuel handling and storage system suitable for large commer- 
cial liquid-metal fast breeder reactor plants has been conceptually 
developed and yh ee The system provides for all in-plant han- 
dling and storage of core components. The particular arrangements 
and features were chosen to provide rapid refueling capability, a 
highly reliable and safe system, a cost effective system, and a system 
that requires a minimum of research and development effort. 


28295 Thermal-hydraulic evaluation of advanced wire- 
semblies. Wei, J.P. (GE, Sunnyvale, Calif). AIChE Symp. ‘Ser: 73. 
No. 164, 105-113(1977). 

Fuel assemblies for liquid-metal-cooled fast breeder reactors 
consist of a large number of rods uniformaly spaced by wire wrap in 
a hexagonal array. Thermal-hydraulic analyses of a 217-rod wire- 
wrapped assembly with different wire-wrap geometries was accom- 
plished. Advanced designs considered are staggered starts, distribut- 
ed wireless fuel rods and locked wrap. 10 refs. 


28296 Empirical method to calculate Clinch River Breeder Reac- 
tor Plant (CRBRP) inlet plenum transient temperatures. Howarth, 
W.L. (Westinghouse Electr Corp, Madison, Pa). AIChE Symp. Ser.; 
73: No. 164, 114-119(1977). 

Sodium flow enters the CRBRP inlet plenum via three inlet 
loops. An empirical equation was formulated to calculate transient 
temperatures in the inlet plenum from known inlet loop flows and 
temperatures. The constants in the empirical equations were meas- 
ured in a (one quarter) scale Inlet Plenum Model using water as the 
test fluid and an electrolyte to simulate the sodium temperature 
distribution. Step electrolyte transients at 100% model flow were 
used to calculate the equation constants. The empirical equation was 
checked by comparing its results with test results from additional 
tests that covered the inlet plenum operational range. 4 refs. 


28297 Influence of scale size and fluid thermal properties in 
simulating LMFBR outlet plenum behavior. Lorenz, J.J.; Carlson, 
R.D.; Howard, P.A. (Argonne Natl Lab, Ill). AIChE Symp. Ser.; 73: 
No. 164, 120-126(1977). 

The influence of scale size and fluid thermal 
simulating LMFBR outlet plenum behavior was studi eh 
performed with water and sodium using 1/ 15-scale_ models “of 
LMFBR outlet plenums. It was found that differences in the behav- 
ior of soium and water were relatively modest despite a large 
variance in the respective Peclet numbers. The effect of scale size 
was found to be unimportant as evidenced by the reasonably good 
overall agreement of the present 1/15-scale results and 0.55-scale 
data of J.A. Carr and L.J. Flanigan. It was concluded that for the 
purpose of obtaining engineering design data relating to LMFBR 
outlet plenums, small scale water tests will provide a fairly good 
direct simulation of full scale sodium behavior. 3 refs. 


28298 Intermediate heat exchanger development for the Clinch 
River Breeder Reactor Plant. Sawyer, R.H.; ‘Cho, S.M.; Pai, D.H. 
(Foster Wheeler Energy Corp, Livingston, NJ). Am. "Soc. Mech. 
Eng., [Pap.]; No. 77-WA/NE-10, vp(1977). 

The design and development of the Intermediate Heat Ex- 
changer (IHX) for the Clinch River Breeder Reactor Plant 
(CRBRP) has pe oar from its performance sizing stage throu 
flow testing of critical areas to its final performance analysis. 
flow testing provided the impetus for the design evolution of the 
flow distribution and flow control devices throughout the IHX. The 
design evolution of the THX was also shaped by factors, such as 
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manufacturing economics, the manufacturing experience of the Fast 
Flux Test Facility (FFTF) THX, the structural considerations to 
meet the current code requirements, and flow-induced dynamic 
considerations within the bundle. These are but some of the areas 
discussed in this paper. 3 refs. 


28299 Development of LMFBR steam generator leak protection 
systems. Magee, P.M.; Gerrels, E.E.; Greene, D.A.; McKee, J. (GE, 
Sunnyvale, Calif). Am. Soc. Mech. Eng., [Pap.]; No. 77-WA/NE-12, 
vp(1977). 

" Leak protection for Liquid Metal Fast Breeder Reactor steam 
generators is an important economic factor in the shutdown, repair 
and restart of a plant. Development of leak protection systems in the 
U.S. has concentrated on four areas: chemical (H2 and Oz) leak 
detection meters; acoustic leak detection/location techniques; inves- 
tigation of leak behavior (enlargement, damage effects, plugging and 
unplugging); and data management for plant operations. This paper 
discusses the status, design aspects, and applications of leak protec- 
tion technology for LMFBR plants. 11 refs. 


28300 Method of detecting a fuel element failure. Cohen, Paul. 
(to Energy Research and Development Administration, Washington, 
D.C. (USA)). Canadian Patent 989,525/A/. 18 May 1976. 10p. 

The coolant of a sodium-cooled fast breeder reactor is moni- 
tored for the presence of radioactive iodine by equilibrating a sample 
of the coolant with a molten salt consisting of a mixture of iodides 
such as the eutectic mixture of barium iodide and strontium iodide, 
whereby any radioactive iodine ions present in the coolant exchange 
with iodine ions present in the salt, separating the molten salt from 
the sodium and monitoring the molten salt for the presence of iodine. 
If necessary, the molten salt is equilibrated with non-radioactive 
sodium before monitoring it for the presence of iodine. 


REGULATION AND LICENSING 
REFER ALSO TO CITATION(S) 28243, 28444 


28301 (NUREG/PRDI—78/2) Power Reactor Docket Informa- 
tion. (Nuclear Regulatory Commission, Washington, D.C. (USA)). 
Feb 1978. 160p. TIC $4.50. 

Citations and subject indexing to the documentation associat- 


ed with civilian nuclear power plants are presented. This material is 
that which is submitted to the U.S. Nuclear Regulatory Commission 
in support of applications for construction and operating licenses. 
Citations are listed by Docket number in accession number sequence. 
The Table of Contents is arranged both by Docket number and by 
nuclear power plant name. 


28302 (NUREG/PRDI—78/3) Power Reactor Docket Informa- 
tion. (Nuclear Regulatory Commission, Washington, D.C. (USA)). 
Mar 1978. 112p. TIC $4.50. 

Citations and subject indexing to the documentation associat- 
ed with civilian nuclear power plants are presented. This material is 
that which is submitted to the U.S. Nuclear Regulatory Commission 
in support of applications for construction and operating licenses. 
Citations are listed by Docket number in accession number sequence. 
The Table of Contents is arranged both by Docket number and by 
nuclear power plant name. 


28303 (PB—272047) Index of U.S. nuclear standards. Special 
pub. (final). Slattery, W.J. (National Bureau of Standards, Washing- 
ton, D.C. (USA). Inst. for Applied Technology). Aug 1977. 130p. 
(NBS-SP—483). NTIS PC A07/MF AOI1. 

This Index contains the permuted titles of more than 1,200 
nuclear and nuclear-related standards, specifications, test methods, 
codes and recommended practices published by 34 U.S. Government 
agencies, technical societies, professional organizations, and trade 
associations. Each title can be found under all the significant key 
words which it contains. These key words are arranged alphabetical- 
ly down the center of each page together with their surrounding 
context. Each entry includes the date of publication or last revision, 
the standard number, an acronym designating the standards-issuing 
organization, any cross reference standard number, and price. 


28304 (PB—272499) Federal/State regulatory permitting actions 
in selected nuclear power station licensing cases. (National Gover- 
nors’ Conference, Washington, D.C. (USA). Energy Program). Jun 
1977. Contract AT(49-24)-0327. 160p. NTIS PC A08/MF AOI. 

The Federal/State regulatory permitting actions are docu- 
mented in 13 case histories of nuclear power station licensing in nine 
different states. General observations regarding Federal/State siting 
roles in the siting process include: new regulations, with the excep- 
tions of those imposed by NEPA, were not found to be the source of 
significant delay, rather several factors often combined to cause 
delay; it is still too early to assess the influence of State power plant 
siting laws on the licensing process; clarification of the word ‘delay’ 
is needed; water related issues predominate in State permitting 
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requirements associated with delay; generalizations on the sources 
and nature of delay in the licensing process are difficult to make 
because of site specific characteristics; and frequently problems 
outside the Federal/State realm have had, or can have, a delaying 
effect on the process. Each case history is illustrated with a logic 
network that gives the actions of the utilities in addition to the 
Federal/State permits. 


28305 (RDT-M—3-34T(12-77)) Pipe and tubing for nuclear and 
other special applications (ASME SA-655 with additional require- 
ments), December 1977. (Department of Energy, Washington, D.C. 
(USA). Div. of Nuclear Power Development). 11 Jan 1978. Contract 
W-7405-ENG-26. 13p. . 

The standard covers carbon steel and medium- and high-alloy 
steel pipe and tubing for nuclear and associated applications. 


28306 (RDT-STATUS—(1-78)) Status report. (Department of 
Energy, Washington, D.C. (USA). Div. of Nuclear Power Develop- 
ment). Jan 1978. Contract W-7405-ENG-26. 26p. . 

ROT Standards from the Division of Nuclear Power Devel- 
opment of the Department of Energy are presented for the period of 
October through December 1977. 


ECONOMICS 
REFER ALSO TO CITATION(S) 28556 


FUEL CYCLE 


28307 (GA-A—14593) Review and evaluation of available criti- 
cal experiment data for HTGR non-proliferation fuel cycles. Baxter, 
A.M. (General Atomic Co., San Diego, Calif. (USA)). Dec 1977. 
Contract EY-76-C-03-0167-017. 38p. Dep. NTIS, PC A03/MF AOI. 

As part of the overall effort to resolve the issues of nuclear 
materials diversion and weapons proliferation, General Atomic (GA) 
has undertaken a study on the effective utilization on low enrich- 
ment uranium (LEU) fuel cycles in the High Temperature Gas- 
Cooled Reactor (HTGR). In the area of the core design, this work 
involved a thorough evaluation of the feasibility of various possible 
LEU fuel cycles including a definition of potential problems. Among 
the items considered in this core study were calculational methods 
for LEU fuel in HTGRs. In this regard, a review was undertaken of 
the available experimental data from critical facilities using LEU in 
HTGR or HTGR-like assemblies, which could be used to validate 
the physics design codes used at GA for the non-proliferation design 
work. The results of this review are summarized. 


28308 (GA-A—14659) Medium-enriched uranium/thorium fuel 
cycle parametric studies for the HTGR. Merrill, M.H.; Lane, R.K. 
(General Atomic Co., San Diego, Calif. (USA)). Dec 1977. Contract 
EY-76-C-0167-017. 133p. Dep. NTIS, PC A07/MF AO1. 

Operation of HTGRs on proliferation-resistant medium-en- 
riched uranium/thorium fuel cycles is feasible based on the findings 
of fuel cycle parametric studies conducted for the Department of 
Energy by General Atomic Company. The analyses performed to 
evaluate the feasibility and optimization of such fuel cycles are 
described. Primary variables considered in arriving at optimum 
designs included cycle length, fuel particle and fuel rod dimensions, 
the carbon-to-thorium ratio, and the refueling frequency. 


28309 (PB—271491) Evaluation of fuel cycle options for plutoni- 
um utilization: 1975 study. Final report. Pardue, W.M.; Madia, W.J.; 
Pobereskin, M.; Triplett, M.B.; Waddell, J.D. (Battelle Columbus 
Labs., Ohio (USA)). 7 Nov 1975. Contract NSF-C946. 116p. NTIS 
PC A06/MF AOl. 

Five options for the nuclear fuel cycle were evaluated, rang- 
ing from direct disposal (throwaway) concept to the use of plutoni- 
um in light water and breeder reactors. The evaluation included: 
comparison of the cost of each option to the United States and to 
consumers; determination of the impacts of the options on the 
consumption of natural uranium and the demand for mining, milling, 
and enrichment; and determination of the technical feasibility and 
practicality of each option. The criteria used for evaluating the 
options were limited to: annual cost of electricity to the consumer in 
1975 dollars; present value (discounted) cost of electricity to the 
consumer in 1975 dollars; demand for enrichment capacity; demand 
and cumulative consumption of natural uranium; and requirements 
for fuel cycle capacity. The study was based upon the 1975 ERDA 
moderate low prediction of nuclear capacity growth which predict- 
ed a level of 800 GWe in the year 2000. 


28310 (PB—271492) Evaluation of fuel cycle options for plutoni- 
um utilization: 1976 study. Final report. Pardue, W.M.; Madia, W.J.; 
Povereskin, M.; Tripplett, M.B.; Waddell, J.D. (Battelle Columbus 
Labs., Ohio (USA)). 11 Oct 1976. Contract NSF-C946. 76p. NTIS 
PC AO5/MF AOl1. 
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The study was conducted to reconcile an existing divergence 
of opinion on the value of plutonium recycle in light water reactors. 
Included were a parametric study of the effect of the primary 
variables, the assumed costs of U308 and reprocessing. A concerted 
effort was devoted to develop a realistic estimate of the most likely 
cost of reprocessing light water reactor fuel. Computations were 
based upon the 1975 ERDA moderate-low prediction of a nuclear 
electrical capacity of 800 GWe in the year 2000. Reprocessing costs 
for LWR fuel were estimated to be $150/kg of heavy metal (1975 
dollars) with an associated range of $100/kg to $250 kg. The analysis 
showed that even with the pessimistic value, plutonium recycle is 
economically preferable to a no-recycle mode of fuel management. 


28311 (PB—271493) Evaluation of fuel cycle options for plutoni- 
um utilization: 1977 study. Final report. Pardue, W.M.; Madia, W.J.; 
Pobereskin, M.; Tripplett, M.B.; Waddell, J.D. (Battelle Columbus 
Labs., Ohio (USA)). May 1977. Contract NSF-C946. 76p. NTIS PC 
A05/MF AOl. 

This is the third in a series of three reports on the analysis of 
plutonium recycle. Analyses are based upon an October, 1976, 
middle case ERDA forecast of nuclear growth which predicts 510 
GWe of nuclear capacity in the year 2000. Four fuel cycle options 
were reviewed, ranging from no LWR recycle of uranium of pluto- 
nium to recycle options both with and without breeder reactors. A 
special effort was devoted to the review of various estimates of the 
costs of reprocessing nuclear fuels, with a resulting value of $190/kg 
of heavy metal (deflated 1975 dollars). The associated range is 
estimated to $125/kg to $250/kg. Sensitivity analysis of reprocessing 
costs, uranium consumption, average generation costs, and total 
discounted costs of electricity indicate that the long-term economic 
advantages of plutonium recycle are quite conclusive. Nuclear sce- 
narios which project low growth rates and which delay the start of 
recycle and introduction of a breeder reactor postpone the apparent 
economic advantages. 


28312 (SAND—77-1727) Review of nuclear fuel cycle alterna- 
tives including certain features pertaining to weapon proliferation. 
Williams, D.C.; Rosenstroch, B. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Jan 1978. Contract EY-76-C-04-0789. Sip. Dep. 
NTIS, PC A04/MF AO1. 

Largely as a result of concerns over nuclear weapon prolif- 
eration, the U.S. program to develop and commercialize the plutoni- 
um-fueled breeder reactor has been slowed down; interest in alterna- 
tive fuel cycles has increased. The report offers an informal review 
of the various nuclear fuel cycle options including some aspects 
relevant to weapon proliferation, although no complete review of 
the latter subject is attempted. Basic principles governing breeding, 
reactor safety, and efficient utilization of fission energy resources 
(thorium and uranium) are discussed. The controversial problems of 
weapon proliferation and its relation to fuel reprocessing (which is 
essential for efficient fuel cycles) are reviewed and a number of 
proposed approaches to reducing proliferation risks are noted. Some 
representative specific reactor concepts are described, with emphasis 
on their development status, their potentials for resource utilization, 
and their implications for proliferation. 


28313 Use of thorium in power reactors. Kasten, P.R.; McNeese, 
L.E.; Bartine, D.E. (Oak Ridge Natl Lab, Tenn). Am. Soc. Mech. 
Eng., [Pap.]; No. 77-JPGC-NE-24, vp(18 Sep 1977). 

Proliferation concerns of nuclear fuel cycles have increased 
the interest in thorium cycles in power reactors. A comparison of 
thorium and uranium fuel cycles is given for various reactors. For 
the thermal reactors, the thorium cycle with recycle of bred fuel 
gives improved fuel utilization over that of the uranium cycle. Of the 
thermal reactors, the MSR has the highest potential as a breeder. 
Also, use of denatured fuel cycles in thermal reactors leads to a 
decrease in fuel utilization performance relative to the reference 
thorium cycle. Fast reactors have better fuel utilization characteris- 
tics on the uranium cycle, but can have improved safety characteris- 
tics on the thorium cycle. 9 refs. 


PROCESS HEAT REACTORS 


28314 Process plant. Coast, G.; Briody, R.F. (to UKAEA). 
British Patent 1,486,035/A/. 14 Sep 1977. 3p. 

An improved plant is described for utilising the heat pro- 
duced by a high temperature gas cooled reactor for conducting 
endothermic chemical processes. One such process is the methane/ 
steam reformer process to produce hydrogen. Difficulties arise in 
absorbing the substantial amount of heat produced centrally in the 
reactor in the dispersed process zones of the plant. The plant 
described has at least one bank of parallel process tubes, with hot gas 
conduits surrounding the process tubes for heating the tubes. A pair 
of header pipes is connected to the supply reactants to one end of the 
process tubes and to accept reacted products from the other end of 
the tubes, and a second pair of header pipes is connected to supply 
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heating gas to one end of the conduits and to receive the gas from 
the other end of the process tubes. 


28315 Nuclear district heating plant. Lindner, J.; Molin, J. (to 
ASEA-ATOM AB, Vaesteraas (Sweden)). Swedish Patent 
7,506,608-4/B/. Jan 1977. 8p. (In Swedish). 

A PWR station designed for district heating only is described. 
The reactor and its primary coolant circuit are located in a pool 
where the water is doped with a neutron absorbing component. The 
PCC is connected to the water in the pool through airlock piping. 


NUCLEAR REACTOR TECHNOLOGY 


REFER ALSO TO CITATION(S) 29173 


THEORY AND CALCULATION 


28316 (ANL-CT—76-54) Development of a computer program 
for reactor core thermal hydraulics: finite differencing in a 3-D 
staggered mesh suitable for irregular boundary applications. Sha, W.T. 
(Argonne National Lab., Ill. (USA)). [nd]. Contract W-31-109-ENG- 
38. 43p. Dep. NTIS, PC A03/MF AO1. 

A formulation utilizing a finite difference scheme for the 
direct numerical simulation of time varying two-phase flow prob- 
lems in three space dimensions with irregular boundary geometry is 
presented. The formulation of such problems introduces a complicat- 
ed set of coupled non-linear partial differential equations for the 
conservation of mass, momentum, energy, appropriate constitutive 
equations, and equations of state coupling the two phases. Discreti- 
zation of the partial differential equations by finite difference proce- 
dures allows for numerical solution of the governing equations. 


28317 (EPRI-NP—638) Progress in the development of a reac- 
tivity capability in the SAM-CE system for fuel manage- 
ment codes. Interim report. Lichtenstein, H.; Steinberg, H.; Troubetz- 
koy, E.; Cohen, M.O.; Chui, C. (Mathematical Applications Group, 
Inc., Elmsford, N.Y. (USA)). Feb 1978. 74p. Dep. NTIS, PC A04/ 
MF AOl1. 


The SAM-CE Monte Carlo system (for three dimensional 
neutron, gamma ray and electron transport) has been expanded to 
include a reactivity capability. The implemented code modifications 
have effected the following improvements: (a) Doppler broadening 
of ENDF/B-IV based nuclear data (including fission); (b) probabil- 
ity table representation for the unresolved resonance range; (c) 
utilization of thermal scattering law data for the moderator; (d) free 
gas model in the absence of thermal scattering law data; (e) general- 
ization of the nuclear element data tape structure to facilitate data 
management; (f) generalization of data management routines; (g) 
extension of the SAM-CE Complex Combinatorial Geometry capa- 
bility to facilitate treatment of hexagonal lattices; (h) simultaneous 
use of 4 different eigenvalue estimators; (i) estimation of the eigen- 
function in user prescribed spatial domains; and (j) variance reduc- 
tion via stratification of source (position, energy, direction) and 
absorption (based on a quota sampling technique), as well as optional 
suppression of absorption. The new coding has undergone extensive 
testing, both specific (via drivers and idealized data) and integral (via 
comparison with previous computations). Base data have been exam- 
ined for internal consistency and checked for reasonableness. A 
documented TRX-1 benchmark calculation has been performed. 
Agreement with other calculations, as well as with experiment, has 
served to validate the reactivity mode of SAM-CE. Further refine- 
ment of the cross section data processing component of SAM-CE 
(i.e., SAM-X) is suggested. 


28318 (LA—7036-MS) Neutronics of a mixed-flow gas-core reac- 
tor. Soran, P.D.; Hansen, G.E. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Nov 1977. Contract W-7405-ENG-36. 27p. Dep. NTIS, PC 
A03/MF AOl. 

The study was made to investigate the neutronic feasibility of 
a mixed-flow gas-core reactor. Three reactor concepts were studied: 
four- and seven-cell radial reactors and a seven-cell scallop reactor. 
The reactors were fueled with UFe (either U-233 or U-235) and 
various parameters were varied. A four-cell reactor is not practical 
nor is the U-235 fueled seven-cell radial reactor; however, the 7-cell 
U-233 radial and scallop reactors can satisfy all design criteria. The 
mixed flow gas core reactor is a very attractive reactor concept and 
warrants further investigation. 


28319 (LA—7137-PR) Reactor technology. Progress report, 
July—September 1977. Warren, J.L. (ed.). (Los Alamos Scientific 
Lab., N.Mex. (USA)). Feb 1978. Contract W-7405-ENG-36. 47p. 
Dep. NTIS, PC A03/MF AO1. 

Progress is reported in eight program areas. Steady progress 
has been made in defining missions and the design of a nuclear Space 
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Electric Power Supply (SEPS). System studies have been made on 
SEPS up to several megawatts. Under the Nuclear Process Heat 
Program, a critique of the VSOP reactor code package from Ger- 
many has been completed and progress continues in transferring this 
package to US computer installations. Model calculations are in 
— for the core of a pebble bed reactor. The Plasma Core 

xperiment (PCE) is in a state of reassembly of the reflector. Plans 
were approved for going to higher uranium loadings. Status and 
experiments are reported on five critical assemblies, SKUA, JEZ- 
EBEL, KINGLET, GODIVA-IV, and BIG TEN. The Nuclear 
Criticality Safety Program carried out several tasks including con- 
ducting a course, doing several annual reviews, and evaluating the 
safety of four Nevada test devices. As part of the Nonproliferation 
Alternative Sources Assessment Program (NASAP), an analysis of 
the feasibility of an Electronuclear Fuel Producer (EFP) was per- 
formed. Finally, an effort was made to define physics experiments 
needed to support the Th/***U fuel cycle. 


28320 (ORNL—5336) Compendium of energy-dependent sensi- 
tivity profiles for the TRX-2 thermal lattice. Tomlinson, E.T.; Lucius, 
J.L.; Drischler, J.D. (Oak Ridge National Lab., Tenn. (USA)). Mar 
1978. Contract W-7405-ENG-26. 155p. (ENDF—253). Dep. NTIS, 
PC A08/MF AOl1. 

Energy-dependent sensitivity profiles for five responses calcu- 
lated for the TRX-2 thermal lattice with the ORNL sensitivity code 
system FORSS are presented here both in graphical form and in 
SENPRO format. The responses are the multiplication factor, k/sub 
eff/; the ratio of epithermal-to-thermal captures in **U, **rho; the 
ratio of epithermal-to-thermal fissions in *°U, *delta; the ratio of 
fissions in *°*U to fissions in *°U, **delta; and the ratio of captures 
in **U to fissions in *5U, CR. A summary table of the total 
sensitivities is also presented. 


28321 Consequences of a step variation in coolant temperature on 
a fuel rod with cladding. Lorenzini, E.; Spiga, M. (Bologna Univ. 
(Italy)). Nucl. Eng. Des.; 44: No. 3, 323-330(Dec 1977). 

Time dependent temperature distributions in cylindrical fuel 
rods with cladding are evaluated analytically. The transient condi- 
tion is due to a step variation in coolant temperature. Some numeri- 
cal results are related and a short discussion is introduced. 


28322 Reactor core dosimetry standards. Zijp, W.L. (Nether- 
lands Energy Research Foundation, ECN, Petten, Netherlands). 
Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 493, 128-136(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

Reactor neutron metrology serves to determine directly flux 
densities, fluences, spectra, and indirectly effects like burn-up, deple- 
tion and displacements. There are tendencies to require an accuracy 
of 2 to 5 percent. This gives requirements for the accuracy of 
nuclear data, of which the cross section data are most important. 
Average fission neutron cross sections for many reactions of interest 
are at present not accurate enough, owing to inadequacy of the 
—— cross section data and to inadequacy of the knowledge of 
the fission neutron spectrum of 7°U above about 8 MeV. More 


experiments in benchmark fields, performed in interlaboratory ex- 
periments and in international experiments in benchmark fields, 
ne aa in interlaboratory experiments and in international col- 
aboration are necessary to arrive at accuracies specified in reactor 
development programs. 


28323 Standards for dosimetry beyond the core. Rahn, F.J. 
(Electric Power Research Inst., Palo Alto, CA); Stahlkopf, K.E.; 
Marston, T.U.; Gold, R.; Roberts, J.H. Natl. Bur. Stand. (U.S.), Spec. 
Publ.; No. 493, 137-144(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

Dosimetry beyond the core is an essential part of reactor 
technology. In the materials test program, it is the link relating 
changes in the micro- and macroscopic material properties to neu- 
tron fluence and spectra. For pressure vessel surveillance programs, 
dosimetry is needed for the interpretation of actual or projected 
damage effects throughout reactor life and extrapolation from the 
surveillance testing positions to the pressure vessel wall itself. The 
dosimetry for shielding is a result of various problems receiving 
general attention for all types of reactors. These shielding require- 
ments have given rise to interrelated programs of evaluation and 
benchmark experiments which coordinate closely with dosimetry 
benchmark programs. 


28324 Impact of ENDF standards on fast reactors. Farinelli, U. 
(Comitato Nazionale Energia Nucleare, Rome). Natl. Bur. Stand. 
(U.S.), Spec. Publ.; No. 493, 310-312(Oct 1977). 
From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 
See CONF-770321—. 
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ENDFYB is widely used throughout the world by fast reactor 
designers, either directly or as a basis for adjustment procedures. 
Neutron standards have at least potentially a value that goes beyond 
their intrinsic function in the production of evaluated nuclear data 
files; they could be used as standards also for integral measurements, 
especially in connection with benchmark experiments, and could 
provide a reference set for adjustment procedures. The conditions 
under which this new use of the standards would be possible are 
briefly reviewed in the paper. 


28325 Time-varying reactivity reconstruction via Walsh func- 
tions. Tzafestas, S.G.; Chrysochoides, N. (NRC Demokritos, Dep of 
React, Attiki, Greece). JEEE Trans. Autom. Control; AC-22: No. 5, 
886-888(Oct 1977). 

The problem of computing and reconstructing the time-vary- 
ing reactivity input of nuclear reactor systems by using neutron level 
data records is considered. The integral equation representation of 
the nuclear reactor is used, and an expansion of the reactivity in a 
Walsh function series is made. The method provides simple formulas 
for computing the coefficients of this series. By using these coeffi- 
cients and the Walsh functions provided by existing generators the 
time-varying reactivity can be easily reconstructed in a step-like 
form. A simple example shows the effectiveness of the method. 6 
refs. 


28326 Basic nuclear engineering. Foster, A.R.; Wright, R.L. Jr. 
ISBN 0-205-05697-0. Boston; Allyn and Bacon, Inc. (1977). 558p. 

The textbook is designed to be used by advanced undergrad- 
uate engineering students. It treats the broad spectrum of nuclear 
activity. Nuclear physics, radiation detection, health physics, and 
radioisotope applications are among the topics treated. Much of the 
emphasis is centered about the power reactor, the major nuclear 
application from the point of view of manpower involved and 
dollars invested. Although the book was intended primarily for 
undergraduates in the various engineering disciplines, it also should 
prove helpful to practicing engineers who may find themselves 
thrust into a nuclear environment. In most chapters there are solu- 
tions of typical problems, numerous illustrations, problems for the 
student to solve, and references for further study. 


28327 Method to operate power reactors with light water cooling. 
Aleite, W.; Bock, H.W. (to Kraftwerk Union A.G., Muelheim an der 
Ruhr (Germany, F.R.)). German(FRG) Patent 2,526,871/A/. 30 
Dec 1976. 9p. (In German). 

2 figs. 

The invention provides a possibility tc ‘condition’ the fuel of 
a power plant used in base load operation, i.e. to bring it to such a 
high power density level that the local excesses arising with the 
occasional total power changes, remain below the power densities 
reached in normal operation (conditioning level). 


28328 Monitoring the reactivity of highly undercritical reactors 
by means of reactimeters and the source analog correction. Bondar- 
enko, V.V.; Dubovskij, B.G.; Bagdasarov, R.Eh.; Lititskij, V.A.; 
Efeshin, A.N. At. Energ. (USSR); 41: No. 4, 238-241(Oct 1976). (In 
Russian). 

5 refs.; for English translation see the journal Sov. At. 
Energy. 

Three methods for measuring the reactivity of a system in 
sub-critical state in the presence of a neutron source are described, 
namely the method of "shooting source”, the method of dumping of 
unknown absorber, and the method of introducing the calibrated 
absorber. The described methods do not require additional equip- 
ment, except for an analogue reactometer with a possibility of 
adjusting the source component in the computing block. The meth- 
ods are universal since they cover not only the critical assemblies but 
also any high-intensity reactors in sub-critical stage and permit the 
temperature effect, the poisoning effects, etc. to be measured. Be- 
sides that, the methods may be applied both in the absence and in the 
presence of a strong neutron background in the reactor. 


28329 Conceptual design of a thermopile powered by controlled 
nuclear reaction. Brandstetter, A. (Weizmann Inst. of Science, Reho- 
voth, Israel); Radkowsky, A. pp 143-148 of Proceedings of the 
international conference on thermoelectric energy conversion. Rao, 
K.R. (ed.). New York; Inst. of Electrical and Electronics Engineers, 
Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

The prospect of generating electric power in a nuclear reac- 
tor via thermoelectric conversion is considered in the context of a 
configuration involving thin thermoelements sandwiched between 
triangular prismatic shaped electrodes. In the envisioned concept 
these bridging electrodes are filled with nuclear fuel and arranged 
such that all of the generated heat must cross the thermoelements. 
Excess heat at the cold side is removed by circulating water, which 
also would act as neutron moderator. A conceptual 1 MW/sub e/ 
unit is tentatively sketched and analyzed in terms of the thermoelec- 
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tric and heat transfer parameters. Problems of thermal stress and 
contact resistance arising with the considered high power density 
design are briefly discussed. 


COMPONENTS AND ACCESSORIES 
REFER ALSO TO CITATION(S) 28305, 28414, 29005 


28330 (ANL-NUREG-CT—78-17) Two-phase flow measure- 
ment by pulsed neutron activation techniques. Kehler, P. (Argonne 
National Lab., Ill. (USA)). Jan 1978. Contract W-31-109-ENG-38. 
195p. NTIS, MF AOl1. 

The Pulsed Neutron Activation (PNA) technique for measur- 
ing the mass flow velocity and the average density of two-phase 
mixtures is described. PNA equipment can be easily installed at 
different loops, and PNA techniques are non-intrusive and independ- 
ent of flow regimes. These features of the PNA technique make it 
suitable for in-situ measurement of two-phase flows, and for calibra- 
tion of more conventional two-phase flow measurement devices. 
Analytic relations governing the various PNA methods are derived. 
The equipment and procedures used in the first air-water flow 
measurement by PNA techniques are discussed, and recommenda- 
tions are made for improvement of future tests. In the present test, 
the mass flow velocity was determined with an accuracy of 2 
percent, and average densities were measured down to 0.08 g/cm® 
with an accuracy of 0.04 g/cm*. Both the accuracy of the mass flow 
velocity measurement and the lower limit of the density measure- 
ment are functions of the injected activity and of the total number of 
counts. By using a stronger neutron source and a larger number of 
detectors, the measurable density can be decreased by a factor of 12 
to .007 g/cm® for 12.5 cm pipes, and to even lower ranges for larger 
pipes. 

28331 Alarm, public address, and telecommunication systems. Pt. 
1. One-unit facilities. Bundesanzeiger; 29: No. 107, 1-6(Jun 1977). (In 
German). 

The purpose of the standard is to stipulate type and volume of 
alarm, public address, and telecommunication systems within a nu- 
clear power plant, and the connection via these systems with the 
outside. Requirements to be met by design, construction, operating 
equipment and testing of the alarm and public address systems for 
nuclear power plants are specified. 


28332 (ORNL/NUREG—24) Experimental study of plastic re- 
sponses of pipe elbows. Greenstreet, W.L. (Oak Ridge National Lab., 
Tenn. (USA)). 20 Jan 1978. Contract W-7405-ENG-26. 59p. Dep. 
NTIS, PC A04/MF AOl1. 

Load-deflection responses were determined experimentally 
for sixteen 152.4-mm (6-in.) (nominal) commercial carbon steel pipe 
elbows and four 152.4-mm (6-in.) stainless steel elbows. Each speci- 
men was loaded with an external force of sufficient magnitude to 
produce predominantly plastic response. The influences of bend 
radius and wall thickness were studied, as well as the effect of 
internal prssure on load-deflection behavior. Comparisons of results 
from stainless steel and from carbon steel elbows indicate differences 
in responses attributable to material differences. The results were 
interpreted in terms of limit analysis concepts, and collapse loads 
were determined. Trends given by the collapse loads are identified 
and discussed. 


28333 (ORNL/NUREG/TM— 145) Analysis of design practices 
for snubbers (report 3). Butler, J.H. (Oak Ridge National Lab., Tenn. 
(USA)). 12 Jan 1978. Contract W-7405-ENG-26. 43p. Dep. NTIS, 
PC A03/MF AOl1. 

In an effort to understand the expected performance of snub- 
bers, a survey of current design methods was performed. Question- 
naires were sent to the major snubber manufacturers requesting 
information on important phases of snubber analysis, testing, ship- 
ping, and handling. The elements of design considered in the ques- 
tionnaire were derived from an evaluation of snubber failure histor- 
ies and the performance requirements of snubber users. 


28334 (ORNL/TM—5835) Procedures and instructions for fab- 
rication, assembly, and test of PCP III multisection ionization cham- 
ber (Q-2633) for reactor control. Chiles, M.M.; Clay, W.T.; Fowler, 
C.E. (Oak Ridge National Lab., Tenn. (USA)). Dec 1977. Contract 
W-7405-ENG-26. 75p. Dep. NTIS, PC A05/MF AO1. 

This document is a collection of procedures for fabrication, 
assembly, and testing of a PCP III multisection ionization chamber 
(Q-2633) for reactor control. 


28335 (SAND—77-0922) Radiant heat evaluation of concrete: a 
study of the erosion of concrete due to surface heating. Chu, T.Y. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Jan 1978. Contract 
EY-76-C-04-0789. 15ip. Dep. NTIS, PC A08/MF AO1. 

Experiments were carried out to investigate the erosion of 
concrete under high surface heat flux in connection with the core- 
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melt/concrete interaction studies. The dominate erosion mechanism 
was found to be melting at the surface accompanied by chemical 
decomposition of the concrete beneath the melt-solid interface. The 
erosion process reaches a steady state after an initial transient. The 
steady state is characterized by an essentially constant erosion rate at 
the surface and a nonvarying (with respect to the moving melt 
interface) temperature distribution within the concrete. For the 
range of incident heat flux 64 W/cm? to 118 W/cm, the correspond- 
ing steady state erosion rate varies from approximately 8 cm/hr to 
23 cm/hr. A simple ablation/melting model is proposed for the 
erosion process. The model was found to be able to correlate all 
temperature responses at various depths from all tests at large times 
and for temperatures above approximately 250°C. 


28336 (TID—3360-S2) Cooling towers: a bibliography. Galde, 
D.O. (comp.). (Department of Energy, Oak Ridge, Tenn. (USA). 
Technical Information Center). 1978. 72p. Dep. NTIS, PC A04/MF 
AOl. 

Included are 214 citations to references on cooling towers for 
fossil-fuel or nuclear power plants. A few citations are included on 
other types of condenser cooling systems, e.g., cooling ponds and 
canals. The citations were taken from the ERDA Energy Informa- 
tion Data Base (EDB) covering the approximate period June 1977 to 
December 1977. Corporate, Personal Author, Subject, and Report 
Number indexes are provided. 


28337 Nuclear fuel storage arrangement. Wade, E.E. (to Wes- 
tinghouse Electric Corp.). US Patent 4,063,999. 20 Dec 1977. Filed 
date 28 Jan 1976. 6p. 

An arrangement is disclosed for the storage of nuclear reactor 
fuel assemblies having a section wherein fuel is present and a section 
wherein fuel is not present. The fuel assemblies are placed in a 
plurality of elongated cells which are joined together to form a 
cellular structure. The fuel assemblies are placed within the cells at 
different elevations so that the fuel-containing section of one fuel 
assembly is next to the non-fuel-containing sections of each fuel 
assembly surrounding the first fuel assembly. The vertical staggering 
of the fuel-containing sections achieves space reductions while main- 
taining the stored fuel in a subcritical assemblage. 12 claims, 10 
figures. 


28338 Automated design optimization to minimize shearing stress 
in axisymmetric pressure vessels. Middleton, J.; Owen, D.R.J. (Uni- 
versity Coll. of Swansea (UK)). Nucl. Eng. Des.; 44: No. 3, 357- 
366(Dec 1977). 

The application of a practical design algorithm for optimizing 
the structural performance of pressure vessels is presented. Specifi- 
cally, the pressure vessel shape considered is an axisymmetric shell 
with a torispherical head which is intersected by a nozzle and the 
criterion for optimization is to minimize the maximum shearing stress 
occurring in the structure. Both linear and non-linear objective 
functions describing the shear stress in terms of the design variables 
are formulated and the system is optimized by using a penalty 
function procedure combined with a variable metric unconstrained 
minimization technique. The procedure is illustrated by various 
examples and is generally applicable as a design tool. 


28339 Metal container with thick walls. Widart, J.E.L.; Scail- 
teur, A.F.C. (to Cockerill-Ougree-Providence et Esperance-Long- 
doz en abrege “Cockerill’’). US Patent 4,057,163. 8 Nov 1977. 
Priority date 8 Jul 1975, Belgium. 4p. 

Disclosed is a metal container with thick walls, comprising 
various parts assembled and welded, and provided with at least one 
nozzle connecting it to a pipe and support means, each nozzle and 
the support means being manufactured integral with the part of the 
container on which they are located. 2 claims, 5 figures. 


28340 Pressure vessel for nuclear reactor. Gross, H. (to Siempel- 
kamp Giesserei KG). US Patent 4 057,162. 8 Nov 1977. Priority date 
6 Dec 1974, German, Federal Republic of (F.R. Germany). 6p. 

A pressure vessel, containment, or burst shield for a nuclear 
reactor has a substantially circular cover surmounting the cylindrical 
part (shell) of the vessel and preferably comprised of plurality of 
circular segments arranged concentrically and stressed inwardly by 
annular prestressing means. At least the outer segments and prefer- 
ably all of the segments are provided on the upper surface with 
upwardly open circular grooves receiving the prestressing arrange- 
ment. The latter can comprise an outwardly open channel-shaped 
(U-section) supporting member receiving the stressing cables and 
means for transferring the radial stress of the annular stressing 
arrangement to the ring segment. The latter means may be wedges 
inserted between the support and a wall of the groove after the 
stressing arrangement has been placed under stress, e.g., by hydrau- 
= means for spreading the annular stressing arrangement. 6 claims, 6 
igures. 


28341 Kinetics of deaeration of seawater by gas sparging in a 
cross-flow flume. Krabach, M.; Donnelly, R.G.; Reber, S.A.; Davis, 
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G.J. (Yankee At Electr Co, Westboro, Mass). Ind. Eng. Chem., 
Fundam.; 16: No. 4, 430-439(Nov 1977). 

Overall mass transfer coefficients were determined for the 
process of deaeration of moderately supersaturated seawater by gas 
sparging. Contrasts are drawn between the results of experiments in 
contactors of two different geometries: a tank containing stagnant 
seawater which was deaerated batch-wise, and a flow-through flume 
situated in the cooling water discharge channel of the Pilgrim 
Nuclear Power Station which was deaerated continuously. principal 
variables investigated were gas superficial velocity, sparger type, 
sparger orifice size, liquid depth and, in the case of the flume, 
seawater cross-flow velocity. mass transfer coefficients are found 
proportional to gas superficial velocity to either the 1.10 or 1.45 
power depending upon the air compressor utilized, probably as a 
result of an interfacial effect or carry-over oil in the compressed air. 
This work is applicable to nuclear power plants. 23 refs. 


28342 Present state of the determination of characteristic frac- 
ture mechanics data for steels and cast steel grades in the primary 
circuit of water-cooled nuclear reactors. Stahlberg, R. (Technischer 
Ueberwachungs-Verein Rheinland e.V., Koeln (Germany, F.R.). 
Inst. fuer Materialpruefung und Chemie). Stahl Eisen; 97: No. 20, 
986-991(Oct 1977). (In German). 

10 figs.; 1 tab.; 20 refs. 

A short description has been given on the possibility to derive 
in the region of elastoplastic deformation characteristic data for 
fracture mechanics calculations from tests on relatively small speci- 
mens using the J-integral method. It has been pointed out that 
dynamically determined fracture mechanics values are in the low- 
temperature range lower, but in the upper shelf region higher than 
statically determined values. With increasing thickness of the speci- 
mens, the values increased in the upper shelf of fracture toughness. 
With increasing test temperature in the upper shelf region, the 
fracture toughness values decreased. According to data in the recent 
literature, fracture toughness values were compiled depending upon 
the test temperature up to about 300°C for the steels 20MnMoNi55 
and 22NiMoCr37 in unwelded and welded conditions and also for 
the cast steel grades GS-45.3 and GS-18CrMo9 10. In addition, it 
was shown for steel 20MnMoNi55 that due to neutron irradiation 
with a fluence between 1.1 and 5.7 x 10’°n/cm?(E > 1 MeV) at an 
irradiation temperature of about 280°C the curve of fracture tough- 
ness increase exhibits with increasing temperature a flatter shape, the 
beginning of upper shelf is shifted to higher temperatures, and the 
maximum value of the shelf fracture toughness is lowered as com- 
pared to the unirradiated condition. However, aging at 290°C lasting 
more than about 7,000 h without simultaneous neutron irradiation 
showed no adverse effect on fracture toughness. 


28343 Acoustic emission analysis investigations of the behaviour 
of materials during welding. Steffens, H.D.; Crostack, H.A. (Dort- 
mund Univ. (Germany, F.R.). Lehrstuhl fuer Physikalische Ferti- 
gungsverfahren). Metall; 31: No. 10, 1115-1120(Oct 1977). (In 
German). 

17 figs.; 16 refs. 

The application of acoustic emission analysis for monitoring 
the behaviour of materials during different welding processes has 
been discussed. The different sources like crack phase transforma- 
tions or deformation processes are presented. Thus by the applica- 
tion of acoustic emission it is possible to separate the different 
sources and to achieve a control of the welding parameters and of 
the behaviour of different materials. 


28344 Experimental mechanics and nuclear power. Cooper, W.E. 
(Teledyne Eng Serv, Waltham, Mass). Exp. Mech.; 17: No. 10, 361- 
366(Oct 1977). 

The continued safe power generation from nuclear reactors 
depends on the integrity of those structural elements which form the 
pressure boundary and which position the fuel and control elements. 
Experimental mechanics has contributed significantly to the devel- 
opment of present concepts and is contributing to the development 
phase of advanced concepts. The author discusses the contributions 
of experimental mechanics to nuclear power engineering and in- 
cludes both development and operational phase concepts. 86 refs. 


28345 Crossflow-induced vibration of a row of circular cylinders 
in water. Halle, H.; Lawrence, W.P. (Argonne Natl Lab, Ill). Am. 
Soc. Mech. Eng., [Pap.]; No. 77-JPGC-NE-4, vp(18 Sep 1977). 

A row of five flexible cylindrical test elements was exposed to 
cross (transverse) flow of water as part of a program to study the 
dynamic response of heat exchanger tubes. The amplitudes and 
frequencies of the flow-induced vibrations were measured as a 
function of flow velocity. A total of nine test cases, obtained by 
combinations of different element spacings and element natural fre- 
quencies, were investigated. The tests indicated that, for a given test 
case, a critical velocity exists above which large vibration ampli- 
tudes were induced. 4 refs. 
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28346 Analysis of vertically mounted through-tube heat exchang- 
ers. Singh, K.P. (Joseph Oat Corp, Camden, NJ). Am. Soc. Mech. 
Eng., [Pap.]; No. 77-JPGC-NE-19, vp(18 Sep 1977). 

A computer-oriented method for axisymmetric stress analysis 
of integral tubesheet exchangers is developed. The tubesheet is 
modeled as a composite plate consisting of a perforated interior and 
a solid annular plate bonded at the interface radius. The interaction 
of the shell and channel with the tubesheet is included in the 
analysis. To incorporate the effect of gravity loads in vertical units, 
the shell and tubeside pressures are allowed to be different at the two 
tubesheet locations. An analytical expression for the differential 
longitudinal expansion of the tubes over the shell is also devised. 13 
refs. 


28347 Elastic design methods for perforated plates. Porowski, 
J.S.; O'Donnell, W.J. (O'Donnell and Assoc, Inc, Pittsburgh, Pa). 
Am. Soc. Mech. Eng., [Pap.]; No. 77-JPGC-NE-20, vp(18 Sep 1977). 
Methods for performing finite element stress analysis of perfo- 
rated plates under pressure and complex thermal loading conditions 
are described. The concept of the equivalent solid material of 
anisotropic properties is employed to define the elasticity matrices to 
used for axisymmetric analysis of plates containing triangular and 
square patterns of circular holes. Generalized plane strain effective 
elastic constants are used for better approximation of the overall 
plate behavior. New methods and curves for obtaining local liga- 
ment stresses from the nominal stresses in the equivalent solid 
material are given. 6 refs. 


28348 Vibration of a heat exchanger tube with tube/support 
impact. Shin, Y.S.; Jendrzejczyk, J.A.; Wambsganss, M.W. (Argonne 
Natl Lab, Ill). Am. Soc. Mech. Eng., [Pap.]; No. 77-JPGC-NE-S, 
vp(17 Sep 1977). 

Experiments were performed to determine the effects of tube/ 
support misalignment, tube/support-hole clearance, support thick- 
ness, exciting force amplitude, and support spacing on the vibration- 
al characteristics (resonant frequencies, mode shapes, and damping) 
and displacement response amplitude of a heat exchanger tube. The 
test results were compared with analytical results based on a multi- 
span beam with simple intermittent supports. 8 refs. 


28349 Report on the non-destructive testing conference. Kautz, 
H.R.; Marci, G. (Babcock - Brown Boveri Reaktor G.m.b.H., Mann- 
heim (Germany, F.R.)). “GB Kraftwerkstech.; 57: No. 9, 629-633(Sep 
1977). (In German). 

From Non-destructive testing conference; Washington, D.C. 
(18 Nov 1976). 

3 figs.; 1 tab. 

On 18 November last year a conference took place in Wash- 
ington D.C./USA on the application of non-destructive testing in 
nuclear plants and the interpretation of the results obtained from it. 
The organisers of this Conference were the Technical Supervisory 
Body (TUeV) of Rhineland, Inc., Cologne and the Babcock and 
Wilcox Company of New York. The object of the Conference was 
to explain the various philosophies on which non-destructive testing 
is based in the two countries and to indicate possible means of 
synthesising these in the future. 


28350 Automatic ultrasonic in-service inspection of reactor pres- 
sure vessels. Model for connection of partial volume integrating 
method with equivalent flaw size. Waas, A. Materialpruefung; 19: No. 
9, 382-385(Sep 1977). (In German). 

From Lecture meeting on non-destructive materials testing. 
Presentation, processing and critical evaluation of test results; 
Bremen, Germany, F.R. (16 - 18 May 1977). 

6 figs.; 3 refs. 

The principle of the partial-volume integration method is 
described. The connection digit/cross-section of the circular disk 
reflector is presented graphically. This is followed by some remarks 
on the importance and measurement of the characteristic quantities, 
the development of a triangle approximation model and the estab- 
lishment of a connection in a formula, between the partial volume 
integrating method value and the equivalent flaw size. 


28351 Automatic device for liquid vapor pressure control above 
elasticity limit. Skuba, B.N.; Gladenko, N.P.; Golik, V.V. Teploener- 
getika (Moscow); No. 6, 47-48(Jun 1977). (In Russian). 

An automatic device to control the pressure of the vapors of 
a liquid in excess of the elasticity limit in a circulation loop is 
described and its principle of operation is explained. The device has 
been developed to test the main circulation pump GTsN 20,000 used 
in nuclear power plants. 


28352 Investigation of the operation of ion exchange filters for 
purge water of steam generators with feedwater treatment by means of 
complexing agents. Monakhov, A.S.; Ryabova, L.V.; Voronov, V.N.; 
Plotnikov, I.M.; Kramskikh, E.Yu.; Sotnikov, A.F.; Gvozdev, V.F. 
(Moscow Energ Inst, USSR). Teploenergetika (Moscow); No. 5, 10- 
12(May 1977). (In Russian). 
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An investigation of the efficiency of sorption of various water 
impurities of steam generators with ionite standard feedwater treat- 
ment is carried out. It is shown that it is possible to treat the 
feedwater of steam generators with complexing agents without 
lowering the efficiency of purification of purge water as regards the 
main impurities for which limiting amounts are prescribed by stand- 
ards. 


28353 Optimization of the low-potential complex of nuclear 
power plants with water-cooled reactors. Berman, L.D.; Rubinshtein, 
Ya.M.; Popyrin, L.S.; Zisman, S.L.; Mai, V.A.; Naumov, Yu.V. (All- 
Union Heat Eng Inst, USSR). Teploenergetika (Moscow); No. 5, 15- 
20(May 1977). (In Russian). 

An increase in the size of condensing installations and indus- 
trial water supply systems of nuclear power plants compared with 
fossil-fired steam power plants is demonstrated. Results of determi- 
nation of the optimal vacuum (93-96%) for nuclear power plants 
with circulatory water supply in the central and southern region of 
the European part of the USSR are presented. 


28354 Remote inspection system for nuclear power plants. Ina- 
gaki, K. (Hitachi, Ltd., Kawasaki, Japan); Fujii, M.; Doi, A.; 
Harima, T. pp 405-410 of Proceedings of the 25th conference on 
remote systems technology. Wojciechowski, D.R. (ed.). La Grange 
Park, IL; American Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

A remote inspection system for nuclear power plants was 
constructed based on an analysis of inspections performed by an 
operator on patrol. This system consists of an operator’s console and 
a remote station. The remote station, equipped with five kinds of 
sensors, is steered along the inspection route by a photoelectric 
guiding system or may be manually controlled from an operator's 
console in a main control room. Signals for control and inspection 
data are multiplexed and transmitted through a coaxial cable. 


28355 Steam generator with U-tube bank arranged within an 
oblong pressure vessel. Beckmann, G.; Fritz, K. (to Waagner-Biro 
A.G., Vienna (Austria)). German(FRG) Patent 2,515,623/B/. 2 Dec 
1976. 4p. (In German). 

2 figs. 

This steam generator equipped with a U-tube bundle differs 
substantially from standard types because of its operational condi- 
tion. The boiler is at a tilt of 45°, the piping base, the inlet, and the 
outlet for the primary medium are arranged at the top. This im- 
proves the heat flow of the secondary medium within the boiler. The 
steam room placed near the piping base is enlarged on the hot side of 
the U-tube bundle due to the tilt of the water level, allowing drying 
and overheating of the steam without additional mounting of water 
separators and special overheaters. The additional space obtained by 
this construction is estimated at 6%. 


28356 Nuclear power pliant. Pennell, W.E. (to Westinghouse 
Electric Corp., Pittsburgh, Pa. (USA)). German(FRG) Patent 
2,557,415/A/. 8 Jul 1976. 33p. (In German). 

10 figs. 

The invention deals with a blocking device which is to 
prevent foreign particles from reaching the core region of a nuclear 
reactor plant with the coolant flow. On the other hand, the coolant 
flow through the individual fuel elements must not be impeded by 
the blocking device. Therefore it is proposed to mount flanges at the 
lower end of the elements which, below the core support plate, 
contain the pipes etc. necessary for the reactor core. These flanges, 
which are arranged in the same plane, have small openings and join 
each other in such a way that they form a barrier through which the 
coolant must flow before it enters the inlet elements below the plate. 


28357 Nuclear reactor facility. Schabert, H.P.; Hoffmann, J. (to 
Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,430,724/A/. 15 Jan 1976. 15p. (In German). 

4 figs. 

The invention concerns the improvement of a quick-closing 
valve able to isolate the main-steam pipe leading out of the contain- 
ment of a nuclear reactor plant. In order not to block the cooling of 
the reactor when closing the valve, it is proposed to assign to the 
valve disc an opening mechanism acting pressure-dependently and 
making free about half the flow cross-section of the pipe if the 
pressure exceeds the operational pressure. Some design variants of 
this opening mechanism are described. 


28358 Device for gas sampling from a reactor. Zhil’'tsova, M.A.; 
Dvukhsherstnov, V.G. USSR Patent 443,276/A/. 15 Sep 1974. 3p. 
(In Russian). 

Filed 24 Mar 1972. 

The paper describes a device for withdrawing gas samples 
from a reactor, consisting of a casing with electromagnetic valves in 
which two pistons are mounted on a common rod. The purpose of 
the invention is to improve the accuracy of the analytical results 
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obtained with samples extracted from a reactor under less than 
atmospheric pressure. This is achieved by designing the casing to 
consist of two insulated compartments, one of which is the working 
compartment while the other serves as receptacle for a piston driven 
by control air. The piston in the upper or working compartment is 
made of an elastic material, for example fluoroplast, is fitted with 
disks rigidly attached to the rod, and contains within itself a hermeti- 
cally sealed chamber connected with the main compressed air feed 
line. Another feature which improves accuracy is the indication of 
piston position (the two pistons are mounted on a common rod) by 
means of a slider attached to the rod and connected with a rheostat. 
The device can be used for withdrawing samples from and inserting 
them into gas analysers in routine laboratory work, and also in 
industrial installations for periodic process control. 


28359 Acoustic device for measuring displacements in a reactor 
channel. Zelenchuk, A.V.; Nebojchenko, K.V. USSR Patent 
438,048/A/. 30 Jul 1974. 2p. (In Russian). 

Filed 24 Jan 1972. 

An acoustic device is proposed for measuring movements in 
reactor channels. The device contains a sealed wave guide with a 
mobile gas-filled valve, and a source and receiver of elastic oscilla- 
tions. To improve sensitivity and raise the operating temperature 
while at the same time reducing the radial dimensions of the device, 
the wave guide is in the form of two coaxial cylindrical wave guides 
for the travelling acoustic wave separated by a valve which serves to 
convert linear movements to changes in slit width, thereby modify- 
ing the intensity of the oscillations in the wave guide. This is directly 
linked with the object of study, the oscillation source and receiver 
being in different wave guides. The device can be used to measure, 
for example,the deformation of samples inserted in a reactor channel. 


28360 Indicator of nuclear reactor state. Aleksakov, G.N.; Be- 
lousov, V.I. USSR Patent 400,234/A/. 25 Jul 1974. 2p. (In Russian). 

Filed 7 May 1971. 

In order to combine information about reactor power and 
reactivity in one instrument a nuclear reactor state detector has been 
developed, consisting of an ionization chamber, which measures 
reactor power and is linked with a pair of deflecting plates of a 
cathode-ray tube, and of a period meter, the output of which is 
linked with a second pair of deflecting plates. A signal proportional 
to the reactor power appears on the first pair of plates, and a signal 
proportional to reactivity on the other. Thus, at any given moment 
the position of the beam on the cathode-ray tube screen shows two 
parameters simultaneously: reactor power and reactivity. A grid of 
co-ordinates on the screen makes it possible to find values for these 
parameters. 


FUEL ELEMENTS 


28361 Grid lattice structure. Woltron, K.; Stuckler, P. (to 
Schoeller-Bleckmann Stahlwerke AG). US Patent 4,066,500. 3 Jan 
1978. Priority date 16 Nov 1973, Austria. 2p. 

A grid structure is disclosed for the support of elongate 
objects, such as boxes containing the fuel elements of a nuclear 
reactor, comprises several parallel metal plates with machined, 
aligned apertures receiving the boxes, the plates being interconnect- 
ed by transverse stays secured thereto preferably by welding. In the 
case of square or otherwise rectangular apertures, the residual plate 
material forms an orthogonal array of narrow strips whose intersec- 
tions are the anchor points for the stays. 


28362 Fugitive binder for nuclear fuel materials. Gallivan, T.J. 
(to General Electric Co.). US Patent 4,061,700. 6 Dec 1977. Filed 
date 10 Sep 1975. 12p. 

A process for fabricating a body of a nuclear fuel material has 
the steps of admixing the nuclear fuel material in powder form wih a 
binder of a compound or its hydration products containing ammoni- 
um cations and anions selected from the group consisting of carbon- 
ate anions, bicarbonate anions, carbamate anions and mixtures of 
such anions, forming the resulting mixture into a green body such as 
by die pressing, heating the green body to decompose substantially 
all of the binder into gases, further heating the body to produce a 
sintered body, and cooling the sintered body in a controlled atmo- 
sphere. Preferred binders used in the practice of this invention 
include ammonium bicarbonate, ammonium carbonate, ammonium 
bicarbonate carbamate, ammonium sesquicarbonate, ammonium car- 
bamate and mixtures thereof. This invention includes a composition 
of matter in the form of a compacted structure suitable for sintering 
comprising a mixture of a nuclear fuel material and a binder of a 
compound or its hydration products containing ammonium cations 
and anions selected from the group consisting of carbonate anions, 
bicarbonate anions, carbamate anions and mixtures of such anions. 9 
claims, 4 figures. 
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28363 Prevention of fuel rod in nuclear power plants. 
Avery, D.H.; Findley, W.N. (Brown Univ., Providence, R.I. (USA). 
Div. of Engineering). Nucl. Eng. Des.; 44: No. 3, 367-369Dec 1977). 

Possible means of eliminating ballooning as a mode of failure 
of fuel rods due to overheating are described. Ballooning tends to 
block cooling passages and hence render emergency cooling inoper- 
ative. Means proposed involve altering the shape of the yield locus 
so that the plastic strain increment vector lies in the axial rather than 
the circumferential direction of the fuel rod. Proposed changes in 
yield locus are accomplished by texturing of the zirconium cladding 
or by grooving or by wrapping the fuel rod. 


28364 Nuclear reactor seismic fuel assembly grid. Anthony, A.J. 
(to Combustion Engineering Inc.). US Patent 4,058,436. 15 Nov 
1977. Filed date 5 Dec 1975. 12p. 

The strength of a nuclear reactor fuel assembly is enhanced 
by increasing the crush strength of the zircaloy spacer grids which 
locate and support the fuel elements in the fuel assembly. Increased 
resistance to deformation as a result of laterally directed forces is 
achieved by increasing the section modulus of the perimeter strip 
through bending the upper and lower edges thereof inwardly. The 
perimeter strip is further rigidized by forming, in the central portion 
thereof, dimples which extend inwardly with respect to the fuel 
assembly. The integrity of the spacer grid may also be enhanced by 
— back-up arches for some or all of the integral fuel element 
ocating springs and the strength of the fuel assembly may be further 
enhanced by providing, intermediate its ends, a steel seismic grid. 13 
claims, 6 figures. 


28365 Configuration for fixing fuel rods of nuclear reactors and 
the like. Nissel, B. (to Internationale Atomreaktorbau G.m.b.H. 
(INTERATOM), Bergisch Gladbach (Germany,  F-.R.)). 
German(FRG) Patent 2,520,345/A/. 18 Nov 1976. 17p. (In 


gs. 

A configuration for safely holding this pipes in a plate with 
bores is proposed. The fixing must be easily detachable if required. 
The invention deals above all with fixing fuel rods in a rod-holding 

late. By shaping the end sections of the fuel rod, terminating in 
— made of elastic materials, and apppropriate design of the rod- 
holding plate, the rods may be easily inserted into the plate. Means 
for combining the fingers are provided. 


28366 Zr-Ni-Ti getter for nuclear fuel element. Frydenbo, F.T. 
(to General Electric Co., New York (USA)). Canadian Patent 
992,676/A/. 6 Jul 1976. 15p. 

A getter for scavenging hydrogen, water, and other deleteri- 
ous substances from fuel elements is described. The getter is a Zr-Ti- 
Ni ternary alloy in powder form, disposed in a porous container in 
the plenum. 


28367 Nuclear fuel element. Penrose, R.T.; Thompson, J.R. (to 
General Electric Co., New York (USA)). Canadian Patent 992,677/ 
A/. 6 Jul 1976. 15p. 

A getter for nuclear fuel element plenums is described, con- 
sisting of barium or its alloys with aluminum, nickel, zirconium, or 
titanium, in various combinations, in a particulate form, and disposed 
in a container preferably of stainless steel screen. 


28368 Steam generator plant heated by a fluid, especially coolant 
circuit of a gas-cooled heat source. Beckmann, G.; Gilli, P.V. (to 
Waagner-Biro A.G., Vienna (Austria)). German(FRG) Patent 
2,549,613/A/. 16 Jun 1976. 7p. (In German). 
3 figs. 

In order to avoid the temperature control problems as well as 
larger temperature fluctuations in the preheater region of steam 
generator plants it is proposed to arrange the high-pressure and the 
reheater heating surfaces in separate vessels being connected accord- 
ing ot the once-through principle on the steam side and in parallel on 
the fluid side. It is appropriate to assign 2 to 5 hp-heating surfaces to 
one reheater surface. The invention concerns especially the coolant 
circuit of a gas-cooled heat source, as e.g. in nuclear power plants or 
coke dry-cooling plants. 


CONTROL SYSTEMS 


28369 (BAW—10126) Performance evaluation of the control rod 
drive line trip test for the Mark C fuel assembly. Brandsberg, T.A. 
(Babcock and Wilcox Co., Lynchburg, Va. (USA). Nuclear Power 
Generation Div.). Dec 1977. 27p. and Wilcox, Lynchburg, VA. 

Control rod drive line trip tests and studies were conducted 
to demonstrate that the Type C roller-nut drive mechanism and the 
Mark C fuel assembly design will provide acceptable control rod 
insertion times. The work reported herein supplements the Type C 
drive mechanism life tests previously reported. 


28370 (CONF-771205—2) System for unattended surveillance of 
nuclear reactor behavior. Gonzalez, R.C.; Howington, L.C. (Tennes- 
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see Univ., Knoxville (USA). Dept. of Electrical Engineering; Oak 
Ridge National Lab., Tenn. (USA); Oak Ridge Y-12 Plant, Tenn. 
(USA)). 1977. Contract W-7405-ENG-26. 7p. . NTIS, PC A02/ 
MF AO1 

From IEEE conference on decision and control; New Or- 
leans, LA, USA (7 Dec 1977). 

A multivariate statistical a recognition system for reac- 
tor noise analysis is presented. The basis of the system is a transfor- 
mation for decoupling correlated variables and algorithms for infer- 
ring probability density functions. The system is adaptable to a 
variety of statistical properties of the data, and it has learning, 
tracking, updating, and dimensionality reduction capabilities. System 
design emphasizes control of the false-alarm rate. Its abilities to learn 
normal patterns and to recognize deviations from these patterns 
were evaluated by experiments at the ORNL High-Flux Isotope 
Reactor. Power perturbations of less than 0.1% of the mean value in 
selected frequency ranges were readily detected by the pattern 
recognition system. 


28371 (CONF-771217—3) Clinch River Breeder Reactor second- 
ary control rod system. McKeehan, E.R.; Sim, R.G. (Energy, Inc., 
Idaho Falls, Idaho (USA)). 14 Sep 1977. Contract EY-76-C-02-3045- 
002. 19p. NTIS, MF AO1. 

rom Seminar on LMFBR components; Canoga Park, CA, 
USA (5 Dec 1977). 

Portions of document are illegible. 

The shutdown system for the Clinch River Breeder Reactor 
(CRBR) includes two independent systems--a primary and a second- 
ary system. The Secondary Control Rod System (SCRS) is a new 
— which is being developed by General Electric to be independ- 
ent from the primary system in order to improve overall shutdown 
reliability by eliminating potential common-mode failures. The paper 
describes the status of the SCRS design and fabrication and testing 
activities. Design verification testing on the component level is 
largely complete. These component tests are covered with emphasis 
on design impact results. A prototype unit has been manufactured 
and system level tests in sodium have been initiated. 


28372 (EPRI-NP—640) Assessment of technologies essential to 
the application of advanced systems for process control. Research 
project TPS 75-625-1,2,3. Final report. Long, A.B. (ed.). (Electric 
Power Research Inst., Palo Alto, Calif. (USA)). Jan 1978. 254p. 
Dep. NTIS, PC Al2/MF A0Ol. 

The report assesses the adequacy of certain underlying tech- 
nologies which may be required for the successful design and 
implementation of advanced computer supported control rooms.” 
The assessment is based upon the answers provided by Babcock and 
Wilcox, General Electric and the Institutt for Atomenergi to a 
detailed set of technical questions developed by EPRI (the questions 
and answers are documented in the Appendices to this report). 
Among the technical areas addressed are: definition and justification 
of functional and design requirements; information assimilation tech- 
niques; operability; validation; reliability; and maintenance capabili- 
ties. The report discusses the need for techniques to evaluate the 
impact of different design alternatives on operator performance, the 
increasing importance of software validation to assure adequate 
availability, and the role of utility personnel in the support of these 
systems. 


28373 Abnormal state apparatus utilizing control rod 
for use in nuclear reactor. Sato, T. (to Hitachi, Ltd.). US Patent 
4,066,497. 3 Jan 1978. Priority date 11 Oct 1974, Japan. 16p. 

A control rod position immediately after the application of an 
operation common for a control rod of the nuclear reactor and a 
mean value of outputs of pay of neutron detectors near its 
control rod are calculated. The control rod position at the termina- 
tion of a time interval required for the control rod to move a 
predetermined distance and the mean value of outputs of the plural- 
ity of neutron detectors near its control rod are calculated. The 
amount of variations in the control rod position and the mean value 
contribute to judgement of abnormal state at each location in the 
nuclear reactor. 21 claims, 13 figures. 


28374 Part length control rod. Bevilacqua, F.; Humphries, J.R. 
(to Combustion Engineering Inc.). US Patent 4,062,725. 13 Dec 
1977. Filed date 14 Aug 1975. 8p. 

A new part length rod is provided which may be used to not 
only control xenon induced power oscillations but also to contribute 
to shutdown reactivity when a rapid shutdown of the reactor is 
required. The part length rod consists of a control rod with three 
regions. The lower control region is a longer weaker active portion 
separated from an upper stronger shorter poison section by an 
intermediate section which is a relative non-absorber of neutrons. 
The combination of the longer weaker control section with the 
upper high worth poison section permits the part length rod of this 
invention to be scrammed into the core, when a reactor shutdown is 
required but also permits the control rod to be used as a tool to 
control power distribution in both the axial and radial directions 
during normal operation. 17 claims, 1 figure. 
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28375 Control system for a nuclear power producing unit. Dur- 
rant, O.W. (to Babcock and Wilcox Co.). US Patent 4,061,533. 6 Dec 
1977. Filed date 25 Sep 1975. 10p. 

Disclosed is a co-ordinated control system for a nuclear 
power producing unit having a pressurized water reactor, a plurality 
of once through steam generators through which the coolant from 
the reactor is circulated in parallel, and a turbine generator supplied 
steam from the steam generators for the production of electric 
power. 15 claims, 3 figures. 


28376 Positioning drive for absorber rods of a nuclear reactor. 
Acher, H. (to Kraftwerk Union AG). US Patent 4,060,452. 29 Nov 
1977. Filed date 11 Dec 1975. 12p. 

The invention concerns a positioning drive for absorber rods 
of a nuclear reactor, of a threaded spindle and traveling nut type. In 
this positioning drive, rollers are provided the nut, which engage 
with the threads of the spindle and have an axis extending essentially 
at right angles to the longitudinal axis of the spindle. Three of the 
rollers are preferably combined in a traveling-nut housing, by means 
of anti-friction bearing elements. The positioning speed of such 
mechanical spindle drives can be increased thereby substantially. 
The invention is of interest particularly for boiling-water reactors. 9 
claims, 8 figures. 


28377 Process control computers solve optimization problems. 
Klose, F.; Quasdorf, M. Elektrotech. Z., B; 29: No. 20, p. 663-667(Oct 
1977). (In German). 

8 figs. 

This report does not only contain the new but also older - at 
least more unusual - applications of process computer technology. 
Therefore data on the economy of some systems could be given. The 
active interruption into the process via video display in some of the 
latest system is the main topic. The application of the process 
computer as optimization means is commom to all examples. Man is 
still responsible for process control. 


28378 Machine recognition of abnormal behavior in nuclear reac- 
tors. Gonzalez, R.C.; Howington, L.C. (Univ of Tenn, Knoxville). 
IEEE Trans. Syst., Man, Cybern.; 7: No. 10, 717-728(Oct 1977). 

A multivariate statistical pattern recognition system for reac- 
tor noise analysis is presented. The basis of the system is a transfor- 
mation for decoupling correlated variables and algorithms for infer- 
ring probability density functions. The system is adaptable to a 
variety of statistical properties of the data, and it has learning, 
tracking, updating, and dimensionality reduction capabilities. System 
design emphasizes control of the false-alarm rate. Its abilities to learn 
normal patterns and to recognize deviations from these patterns 
were evaluated by experiments at the Oak Ridge National Labora- 
tory (ORNL) High-Flux Isotope Reactor. Power perturbations of 
less than 0.1 percent of the mean value in selected frequency ranges 
were readily detected by the pattern recognition system. 21 refs. 


28379 Control of PWR-type nuclear power plants. Jaschek, H. 
(Universitaet des Saarlandes, Saarbruecken (Germany, F.R.)). Tech. 
Mitt.; 70: No. 9, 560-565(Sep 1977). (In German). 

13 figs.; 3 refs. 

Control concepts for nuclear power plants are discussed using 
the example of nuclear power plants with PWR-type reactors. 
Starting from the construction principle of PWR-type power plants, 
the functioning of the multi-parameter control circuit is described. 
After this, suitable and well-tried control circuits for the basic 
control parameters on the turbine and the reactor side are discussed 
with the aid of block diagrams. 


28380 Effect of design peculiarities on temperature conditions 
and service life of the drive and connecting pipe of the control and 
protection system of the water-cooled reactors WWER-440, Maslenok, 
B.A.; Fedorovich, E.D.; Kalinenok, B.I.; Kriklivyi, A.T.; Sudakov, 
A.V.; Shchdrin, A.V. (Cent Boiler and Turbine Inst, USSR). 
Energomashinostroenie; No. 7, 24-28(1977). (In Russian). 

Results of investigations about the effect of design features on 
the temperature conditions of the drives of the water-cooled reactors 
VVER-440 are presented. Recommendations are given on the devel- 
opment of drive designs ensuring favorable temperature conditions. 


28381 Adaptive nuclear reactor control without explicit identifi- 
cation. Sinha, N.K.; Law, S.S.Y. (McMaster Univ, Hamilton, Ont). J. 
Cybern.; 7: No. 1-2, 23-35(1977). 

Adaptive control of a nuclear power plant, the parameters of 
which may vary slowly with time, is considered without requiring 
explicit identification. It is based on the use of a reference model 
representing the desired behavior of the system. Stability of the 
adaptive loop guaranteed by Lyapunov’s second method. The 
scheme is applied to control the power level changes of the nuclear 
reactor and a two-level controller is designed using signal-synthesis 
adaptation. Extensive results of simulation using a realistic model of 
the reactor at the Douglas Point power station indicate that the 
performance of the scheme is satisfactory. 12 refs. 
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28382 Guide structure for control elements. Bevilacqua, F. (to 
Combustion Engineering, Inc., New York (USA)). Canadian Patent 
992,672/A/. 6 Jul 1976. 23p. 

A guide structure is described for aligning fuel assemblies of a 
nuclear reactor and for guiding control elements for telescoping 
movement within guide channels of fuel assemblies. 


28383 Isolation valve and control system employing the same. 
Bevilacqua, F.; Flinn, W.S.; Groves, M.D. (to Combustion Engi- 
neering, Inc., New York (USA)). Canadian Patent 992,675/A/. 6 Jul 
1976. 17p. 

A novel isolation valve for hydraulic control rod drives is 
described, wherein magnetic fields serve as safety latches. 


28384 Bottom actuated reactor control rod devices. Dietrich, 
J.R.; Groves, M.D. (to Combustion Engineering, Inc., New York 
(USA)). Canadian Patent 992,673/A/. 6 Jul 1976. 21p. 

A fine grain PWR reactor control system is described, em- 
ploying a large number of low worth absorber elements associated 
with individual hydraulic actuator assemblies. 


28385 Hydraulic system for nuclear reactors with hydraulically 
driven control rods. Groves, M.D.; Bevilacqua, F.; Ferris, D.E. (to 
Combustion Engineering, Inc., New York (USA)). Canadian Patent 
992,674/A/. 6 Jul 1976. 17p. 

The essence of the invention is an improved reactor vessel 
penetration technique and associated hydraulically actuated control 
system. 


28386 Device for displacement transfer into a leak-tight cavity. 
Rezepov, V.K. USSR Patent 443,416/A/. 15 Sep 1974. 4p. (In 
Russian). 

Filed 19 Nov 1971. 

A system is proposed for the transmission of movement to an 
air-tight space separated from an electric drive by a bellows (for 
example, for moving a control rod in a nuclear reactor). A distinc- 
tive feature of the system is the fact that, for high-speed operation 
under emergency conditions, the stator of the electric motor is 
secured in an air-tight housing by remote-controlled catches and 
contains guides for axial movement in the housing and a compression 
spring between the load-bearing ends of the stator and of the 
housing. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 29452, 29494 


28387 (NTIS/PS—77/1070) Nuclear power plants: Ecology and 
health physics (a bibliography with abstracts). Report for 1964-Nov 77. 
Crockett, P.W. (National Technical Information Service, Spring- 
field, Va. (USA)). Dec 1977. 217p. NTIS PC NO1/MF NO1. 

A compilation of references is presented on subjects related to 
the environmental impact of nuclear power plants. The following 
topics are included: Radiation dosage and hazards to animal life and 
humans; radiation exposure through food chains; radiation monitor- 
ing of the ambient environment and protection to personnel and 
surrounding populations; the effects of thermal pollution; and en- 
trainment of aquatic animals. (This updated bibliography contains 
212 abstracts, 54 of which are new entries to the previous edition.) 


SITING 
REFER ALSO TO CITATION(S) 29390 


28388 (NTIS/PS—77/0868) Power plant siting (a bibliography 
with abstracts). Report for 1964-Sep 77. Hundemann, A.S. (National 
Technical Information Service, Springfield, Va. (USA)). Oct 1977. 
258p. NTIS PC NO1/MF NO1. 

Abstracts pertaining to the siting of nuclear power plants, 
solar thermal power plants, ocean thermal gradient power plants, 
and coal fired utilities are presented. Emphasis is on nuclear power 
plant siting and includes siting of underground nuclear facilities. 
Subject areas covered include geology, seismology, safety, social 
effects, economics, and environmental impacts. Abstracts dealing 
with the siting of power plants in countries other than the U. S. are 
included. (This updated bibliography contains 253 abstracts, 81 of 
which are new entries to the previous edition.) 


28389 Design considerations for the U.S. Nuclear Regulatory 
Commission for the construction of nuclear power generating stations 
in the ocean. Bosnak, R.J.; Birkel, R.A. (Nuclear Regulatory Com- 
mission, Washington, DC). pp 325-341 of Proceedings of the second 
ship technology and research (STAR) symposium. New York; Soci- 
ety of Naval Architects and Marine Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 
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Introductory material describing a typical land based nuclear 
power plant is followed by a discussion of the current projects now 
under review by the Nuclear Regulatory Commission (NRC) bear- 
ing on the use of nuclear power generating plants in the ocean. 
Design considerations for both a platform mounted plant and its 
eventual site are covered utilizing the current concept of multi-unit 

latform construction built to a set of NRC approved design enve- 
See parameters. The current NRC position on the respective role of 
experimental scale model testing and theoretical analysis is present- 
ed, and comparison is made with shipbuilding and offshore oil 
industry practice. 


RADIOACTIVE EFFLUENTS 


28390 Operating experience and advanced technique in liquid 
radwaste processing. Battaglia, J.A.; Corpora, C.J.; Kuroda, S. (Wes- 
tinghouse Electr Corp, Pittsburgh, Pa). Am. Soc. Mech. Eng., [Pap.]; 
No. 77-JPGC-NE-17, vp(18 Sep 1977). 

This paper presents data which emphasize the need to segre- 
gate liquid waste sources and the necessity to minimize the volume 
of liquid wastes that must be processed. Examples of the kind of 
data, ways to use the data, and difficulties collecting the data are 
presented. New processes to improve system performance and/or 
reduce operating costs, and advanced system designs using recycling 
features are also considered. The performance of system designs 
which use segregation and recycle features is predicted by the 
operating plant data. 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 28254, 28258, 28262, 28270, 
28422, 28423, 28437, 28438, 28442, 28451 


28391 (ANL—76-94) Efficacy of the EBR-II FERD system as 
an automatic trip device. Fryer, R.M.; Dean, E.M.; Lambert, J.D.B.; 


Reyes, L.A. (Argonne National Lab., Ill. (USA)). Aug 1977. Con- 
tract W-31-109-ENG-38. 72p. . 

The effectiveness of the EBR-II fuel-element-rupture-detector 
(FERD) system which detects delayed-neutron-emitting fission 


products is discussed. It is demonstrated that FERD provides no 
reactor or public protection for loss-of-flow or transient-overpower 
fault events that affect the whole core; such protection is provided 
by other systems. For single-element faults (cladding breaches), 
protection is not required, because the failures are nonpropagative. 
For intermediate fault events, for example, flow blockage to a single 
subassembly, the element cladding, sodium coolant, and hexagonal 
subassembly duct provide effective barriers to potential failure prop- 
agation. The FERD system provides beneficial diagnostic informa- 
tion about such events, but is ineffective in preventing either the 
original event or potential subsequent rapid propagative events when 
used as an automatic trip device. 


28392 (CONF-780401—2) Comparative analysis of homogeneous 
and meous core critical experiments. Kujawski, E.; Hartman, 
A.K.; Stewart, S.L. (General Electric Co., Sunnyvale, Calif. (USA). 
Fast Breeder Reactor Dept.). 1978. Contract EY-76-C-03-0893-031. 
6p. o~ NTIS, PC A02/MF AO1. 

rom Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

Comparative analyses of the homogeneous core critical as- 
sembly ZPPR-4 Phase 1 and the heterogeneous core critical assem- 
bly ZPPR-7 Phase A have been performed whereby the impact of 
identical data and data processing changes is assessed for both types 
of cores. The data changes reflect the differences between ENDF/ 
B-III and ENDF/B-IV, and the changes in data processing reflect 
differences in the heterogeneity treatment and in the calculation of 
the elastic removal cross sections. These differences impact differ- 
ently on the homogeneous and heterogeneous cores. Use of the 
ENDF/B-IV data and the more rigorous data processing techniques 
removes a large part of the C/E discrepancies noted in ZPPR-7 
— A, and both types of cores are essentially predicted consistent- 
y. 


28393 (CONF-780401—3) Sensitivity of the analysis of heteroge- 
neous core ical assemblies to cell modelling. Hartman, A.K.; 
Kujawski, E.; Stewart, S.L. (General Electric Co., Sunnyvale, Calif. 
(USA). Fast Breeder Reactor Dept.). 1978. Contract EY-76-C-03- 
0893-031. 7p. Dep. NTIS, PC A02/MF AO1. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

The ZPPR-7 Phase A critical experiments have been ana- 
lyzed using multigroup cross sections generated for several different 
cell models of the drawers and self-s‘ielding approximations. Single 
drawer models and four-drawer models consisting of fuel and blan- 
ket regions are considered. The cross sections are self-shielded using 
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both a “multi-region equivalence relation” and a “two-region equiv- 
alence relation.” Provided the multigroup constants are properly 
self-shielded, criticality and the reaction rates are only slightly 
sensitive to the cell modelling. 


28394 (HEDL-TI—75001-15) Responses to NRC Q: set 1 qual- 
ity assurance. FSAR supplement 15. (Hanford Engineering Develop- 
ment Lab., Richland, Wash. (USA)). Oct 1977. Contract EY-76-C- 
14-2170. 40p. . 

Responses to NRC questions regarding the quality assurance 
program for the FFTF reactor are presented. 


28395 (HEDL-TME—77-48) Core engineering technical pro- 
gress report, July—September 1977. Peterson, R.E. (Hanford Engi- 
neering Development Lab., Richland, Wash. (USA)). Dec 1977. 
Contract EY-76-C-14-2170. 93p. . 

Progress in FFTF core development is presented for the 
following study areas: core physics, radiation and shield analysis, and 
core design. 


28396 (LTR—12-14) LOFT containment vessel reevaluation for - 
20°F air in space previously at 50°F. Pace, N.E. (Idaho National 
Engineering Lab., Idaho Falls (USA)). 9 Dec 1977. Contract EY-76- 
C-07-1750. 43p. (RE-A—77-146). NTIS, MF A01. 

Portions of document are illegible. 

An evaluation is presented of the thermal gradients in LOFT 
containment vessel for new conditions. The new conditions are, (a) 
the outside air temperature in buildings attached to the outside of the 
containment was reduced from 50°F to -20°F, and (b) the LOCE 
conditions for inside the containment were reduced from one where 
T/sub max/ = 260°F to one where T/sub max/ = 175°F. The four 
areas considered in this evaluation include all areas affected by the 
surrounding buildings air temperature change and include (a) the 
railroad door frame, (b) portions of the stiffener ring, (c) contain- 
ment vessel shell, and (d) penetrations and air locks. 


28397 (LTR—16-12) Acceptance limits for LOFT PPS channel 
response items. Polk, R.E.; Hunt, G.L. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 18 Jan 1978. Contract EY-76-C-07-1570. 
43p. NTIS, MF A0Ol1. 

Portions of document are illegible. 

Limiting values of channel response times for plant protection 
system channels have been determined to use in insuring adequate 
performance of these systems for design basis events considered in 
the LOFT Safety Analysis. The determination of a system response 
time is derived from the first order model of the instrument response 
assumed in the hybrid computer simulation (LTR 10-2B). A descrip- 
tion of the analytical basis for the determination of the response 
times, the computer program which generates the response times, 
and a listing of the limiting channel response times for the PPS using 
nominal operating and transient parameters are presented. 


28398 (LTR—113-47) Core power and decay time limits for a 
disabled LOFT ECCS, Atkinson, S.A. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 9 Jan 1978. Contract EY-76-C-07-1570. 
20p. Dep. NTIS, PC A02/MF AO1. 
An analysis was done to determine at what LOFT total core 
wer (nuclear plus decay power) the ECCS could be inoperable. 
e criteria used for the analysis was that the maximum fuel clad 
temperature should not exceed 1650°F given a loss of coolant. 
Calculations for natural convection cooling of the fuel by air with an 
inlet temperature of 580°F determined that the limiting core power 
is 25 kW (discounted by 15 percent to 20 percent for potential 
uncertainties). Shutdown times are listed for when the LOFT ECCS 
can be safely bypassed or disabled. 


28399 (LTR—115-23) Main steam vent line piping and valve 
support reanalysis. Nitzel, M.E. (Idaho National Engineering Lab., 
Idaho Falls (USA)). 1 Dec 1977. Contract EY-76-C-07-1570. 59p. 
Dep. NTIS, PC A04/MF AO1. 

A new support configuration for the one-inch Schedule 80 
main steam vent line has been developed at the request of the LOFT 
Plant Systems Branch. This configuration will adequately support 
valves CV-P4-58 and CV-P4-59 without requiring supports at the 
centers of gravity of these valves as previously recommended. Dead 
weight, thermal expansion, seismic, LOC and LOCA loading con- 
ditions were considered. Results indicate that the main steam vent 
piping will meet criteria specified in the ASME Code provided the 
recommendations, as listed in the report, are followed. 


28400 (LTR—129-11) LOFT shield tank steady state tempera- 
tures with addition of gamma and neutron shielding. Kyllingstad, G. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 29 Sep 1977. 
Contract EY-76-C-07-1570. 50p. (RE-A—77-098). Dep. NTIS, PC 
A03/MF AO1. 

Portions of document are illegible. 

The effect of introducing a neutron and gamma shield into the 
annulus between the reactor vessel and the shield tank is analyzed. 
This addition has been proposed in order to intercept neutron 
streaming up the annulus during nuclear operations. Its installation 
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will require removal of approximately 20-'/2 inches of stainless steel 
foil insulation at the top of the annulus. The resulting conduction 
path is believed to result in increased water temperatures within the 
shield tank, possibly beyond the 150°F limit, and/or cooling of the 
reactor vessel nozzles such that adverse thermal stresses would be 
generated. A two dimensional thermal analysis using the finite 
element code COUPLE/MOD2 was done for the shield tank system 
illustrated in the figure (1). The reactor was assumed to be at full 
power, 55 MW (th), with a loop flow rate of 2.15 x 10° lbm/hr (268.4 
kg/s) at 2250 psi (15.51 MPa). Calculations indicate a steady state 
shield tank water temperature of 140°F (60°C). This is below the 
150°F (65.56°C) limit. Also, no significant changes in thermal gradi- 
ents within the nozzle or reactor vessel wall are generated. A spacer 
between the gamma shield and the shield tank is recommended, 
however, in order to ensure free air circulation through the annulus. 


28401 (LTR—141-65) Preliminary report on Battelle Northwest 
Liquid Level Probes (LLP). Coffin, G.R.; Ford, R.E. (Idaho National 
Engineering Lab., Idaho Falls (USA)). 11 Nov 1977. Contract EY- 
76-C-07-1570. 19p. Dep. NTIS, PC A02/MF AO1. 

Portions of document are illegible. 

The Battelle Northwest Liquid Level Probe was evaluated 
for possible use in the LOFT Blowdown Suppression Tank. The 
results from the test indicate that the probe will measure the liquid 
level to +-1/4 inch, over a range of 50 inches. The next step is to test 
the functionability of the probe under simulated LOFT-Blowdown 
Suppression Tank operating conditions. 


28402 (LTR—1141-29) Class I review of LOFT steam generator 
stress and fatigue life analysis report. Fors, R.M.; Silverman, S. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 11 Jul 1977. 
Contract EY-76-C-07-1570. 42p. (RE-A—77-033). Dep. NTIS, PC 
A03/MF AOl1. 

Review of the LOFT steam generator stress and fatigue life 
analysis report is presented. Deficiencies were found which will 
nae evaluation and in some areas reanalysis. The effects of these 
deficiencies upon the steam generator will include: to further reduce 
the allowable AP across the tubesheet for the abnormal design case 
of pressure on primary; and to reduce the allowable number of 
LOCE transients at some locations of the steam generator from the 
= listed in the stress report and to increase them at other 
cations. 


28403 (LTR—1142-17) Analysis of inadvertent opening of prima- 
ry motor/generator set generator field breakers. Naretto, C.J. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Jul 1977. Contract 
oe 8p. (RE-A—77-050). Dep. NTIS, PC A02/MF 
A0l. 

A subjective analysis was made to determine the probability 
the PSMG generator field breakers would be opened by inadvertent 
operator action. 


28404 (LTR—1310-19) TAN/LOFT 13.8 KV, 2.4 KV, and 480 V 
relay and circuit breaker coordination study. Burnett, J.E. (Idaho 
National Engineering Lab., Idaho Falls (USA)). 28 Oct 1977. Con- 
tract EY-76-C-07-1570. 49p. Dep. NTIS, PC A03/MF AO1. 

Present overcurrent relay settings are presented and evaluat- 
ed for adequacy in terms of the updated short circuit analysis. 
Recommendations are made for new relay and trip device settings to 
improve coordination. Switchgear ratings are examined against 
available short circuit currents, and recommendations are made 
where applicable. Vital MCC-A and B are examined in detail to 
provide maximum continuity of service for every fault contingency. 
A recommendation is made to improve the reliability of these buses. 


28405 Calibration and use of filtered beams. Schwartz, R.B. 
(National Bureau of Standards, Washington, DC). Natl. Bur. Stand. 
(U.S.), Spec. Publ.; No. 493, 250-254(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

Using a combination of resonant scatterers and filters, very 
pure beams of 2 keV, 24 keV, and 144 keV neutrons are produced at 
the NBS reactor. The calibration of these beams and their applica- 
tion to dosimeter calibration will be discussed. 


28406 Standardization of fast pulse reactor dosimetry. Kazi, 
A.H. (Army Pulse Radiation Facility, Aberdeen Proving Ground, 
MD); McGarry, E.D.; Gilliam, D.M. Natl. Bur. Stand. (U.S.), Spec. 
Publ.; No. 493, 335-341(Oct 1977). 
From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 
See CONF-770321—. 


A dosimetry method, developed at the National Bureau of 
Standards and known as the Flux Transfer Technique, is proposed 
for accurately determining the total fast flux in the vicinity of a fast- 
pulse reactor of bare-critical assembly. The method is to determine 
the fast flux from the comparison of free-field **®Pu fission-rate 
measurements made at the reactor facility to calibration measure- 
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ments made in a standard ***Cf neutron flux. Use of the technique at 
the Army Pulse Radiation Facility shows that total fluxes can be 
measured in and near the reactor to a determinable accuracy of +-5 
percent. For comparison, but with less accuracy of +-8 percent, the 
same total fluxes were verified using *7Np, **U, *°U and 7*U. 
The technique has several important advantages. It uses a recognized 
standard neutron source for calibration. Accurate fission rates ae 
measured and compared with dual-isotope fission chambers that are 
easily calibrated. The method is independent of errors in foil masses. 
The method does not require the use of an unfolding code and the 
effects of cross section errors are lessened because of the need to 
evaluate only cross section ratios. The method is simple and is 
readily amenable to absolute error analysis and interlaboratory cali- 
bration; 


28407 Design and working principles of the Lohengrin mass 
separator for fission products at the high flux reactor in Grenoble. 
Moll, E. (Balzers A.G. fuer Hochvakuumtechnik und Duenne 
Schichten (Liechtenstein)); Schrader, H.; Siegert, G.; Asghar, M.; 
Bocquet, J.P. (Institut Max von Laue - Paul Langevin, 38 - Grenoble 
(France)); Hammers, H. (Internationale Atomreaktorbau G.m.b.H. 
(INTERATOM), Bergisch Gladbach (Germany, F.R.)); Armbrus- 
ter, P. (Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.)); Ewald, H.; Wollnik, H. (Giessen Univ. (Germany, 
F.R.). 2. Physikalisches Inst.). Kerntechnik; 19: No. 8, 374-382(Aug 
1977). (In German, English). 

5 figs.; 3 tabs.; 18 refs. 

This paper describes the design and the working principles of 
the large mass separator for fission products ‘Lohengrin’ installed at 
the high flux reactor in Grenoble. The technical implementation of 
the most important components, such as the fission product source, 
the source changing facility, the magnetic and electric deflection 
fields, is described with particular reference to the stringent techno- 
logical requirements. 


28408 Design and working principles of the Lohengrin mass 
separator for fission products at the High Flux Reactor in Grenoble. 
Moll, E.; Schrader, H.; Siegert, G.; Hammers, H.; Asghar, M.; 
Bocquet, J.P.; Armbruster, P.; Ewald, H.; Wollnik, H. (Balzers, 
Liechtenstein). Kerntechnik; 19: No. 8, 374-381(Aug 1977). 

Description of the design and the working principles of the 
large mass separator for fission products “Lohengrin” installed at the 
High Flux Reactor in Grenoble. The technical implementation of the 
most important components, such as the fission product source, the 
source changing facility, the magnetic, and electric deflection fields, 
is described with particular reference to the stringent technological 
requirements. 18 refs. 


28409 Improvements in neutron radiography equiment at 
TREAT. Harrison, L.J.; Conant, R.M.; Mouring, R.W. (Argonne 
National Lab., Idaho Falls, ID). pp 251-258 of Proceedings of the 
25th conference on remote systems technology. Wojciechowski, 
D.R. (ed.). La Grange Park, IL; American Nuclear Society, Inc. 
(1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

A number of deficiencies became apparent in the Transient 
Reactor Test Facility neutron-radiography equipment after the 
system was in operation for several years. The deficiencies primarily 
resulted from changes in operating requirements. A new radiogra- 
phy-shield enclosure was built to incorporate automated transfer-foil 
insertion and provide adequate structural support of casks. It also 
precluded much of the time-consuming shield reconfiguration for 
various specimens. Reactor fuel-shortage holes were adapted for 
storage of most radiography specimens. This modification resulted in 
increased efficiency by decoupling the radiography operation from 
the specimen shipment operations. 


28410 Design of the remote handling system for a fuel defect test 
loop. Kendrick, S.H.; Snelson, W.K. (Atomic Energy of Canada 
Ltd., Chalk River, Ont.). pp 411-422 of Proceedings of the 25th 
conference on remote systems technology. Wojciechowski, D.R. 
(ed.). La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

To extend the duration of fuel defect tests in the X-2 loop at 
Chalk River Nuclear Laboratories, Canada, required removing the 
equivalent of 1000 Ci ®Co from the coolant. Cartridge filters permit 
remote filter handling and disposal by using a simple transfer flask. A 
breech block closure permits remote disconnection and removal of 
the fuel string by using simple tools and existing fueling equipment. 


28411 Testing of FFIF fuel equipment. Coleman, 
D.W.; Grazzini, E.D.; Hill, L.F. (US ERDA, Richland, Wash). Am. 
Soc. Mech. Eng., [Pap.|; No. 77-WA/NE-9, vp(1977). 

The Fast Flux Test Facility has several manual/computer 
controlled fuel handling machines which are exposed to severe 
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environments during plant operation but still must operate reliably 
when called upon for reactor refueling. The test programs for two 
such machines--the Closed Loop Ex-Vessel Machine and the In- 
Vessel Handling Machine--are described. The discussion centers on 
those areas where design corrections or equipment repairs substanti- 
ated the benefits of a test program prior to plant operation. 4 refs. 


28412 Development of small sodium valves for the Fast Flux Test 
Facility. Verderosa, M.A.; Bazinet, G.D. (US ERDA, Richland, 
Wash). Am. Soc. Mech. Eng., [Pap.|; No. 77-WA/NE-13, vp(1977). 

The FFTF utilizes approximately 250 small (10.2 cm or 
smaller) sodium valves in its auxiliary liquid metal systems. This 
paper traces the design evolution of the two valve concepts chosen 
along with the associated fabrication, inspection and testing histories 
focusing on the problems identified and the solutions employed. The 
post-test examinations of the valves are reviewed and the actual 
valve capabilities versus the original design goals are discussed. 
Recommendations for future valve development, including potential 
cost reduction schemes, are identified. 3 refs. 


PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS 


28413 (DUN—7824(Add.1)) Criticality safety analysis report, 
subcritical measurements in the Hanford N Reactor fuel storage basin. 
Toffer, H. (United Nuclear Industries, Inc., Richland, Wash. 
(USA)). 27 Feb 1975. Contract EY-76-C-06-1857. 67p. Dep. NTIS, 
PC A04/MF AO1. 

Subcritical measurements designed to provide essential infor- 
mation for achieving maximum utilization of space for storing of 
irradiated N Reactor fuel in the K Reactor fuel storage basins are 
proposed. The tests will mag ey experimental data for establishing 
criticality safety margins for fuel storage configurations allowing for 
fuel exposure effects. 


28414 (RDT-M—4-6T(12-77)) Steel castings for nuclear and 
other special applications (ASME SA-613 with additional require- 
ments). (Department of Energy, Washington, D.C. (USA). Div. of 
Nuclear Power Development). Dec 1977. Contract W-7405-ENG- 
26. 10p. . 

The standard covers carbon steel and medium- and high-alloy 
steel castings for nuclear and associated applications. 


28415 (UNI—350) Production Test N-382: subcritical measure- 
ments in the Hanford N Reactor fuel storage basin. Nielsen, L.A.; 
Toffer, H. (United Nuclear Industries, Inc., Richland, Wash. 
(USA)). 14 Mar 1975. Contract EY-76-C-06-1857. 117p. Dep. NTIS, 
PC A06/MF AO1. 

Subcritical measurements are described which are designed to 
provide essential information for achieving maximum utilization of 
space for storing of irradiated N Reactor fuel in the K Reactor fuel 
storage basins. The tests will provide experimental data for establish- 
ing criticality safety margins for fuel storage configurations allowing 
for fuel exposure effects. 


28416 (UNI—894) Effects of upsetting on the physical properties 
of Zircaloy pressure tubes. Alexander, W.K. (United Nuclear Indus- 
tries, Inc., Richland, Wash. (USA)). 27 Dec 1977. Contract EY-76- 
C-06-1857. 13p. Dep. NTIS, PC A02/MF AOI. 

A method for restoring N Reactor pressure tubes to their 
original length by heating and upsetting has been developed and 
demonstrated on-reactor. This technique can be used to relieve key- 
packing and connector interference. The heating and upsetting will 
produce some changes in the physical properties and corrosion 
resistance of the tubes in the areas so treated. A program to investi- 
gate these changes on sections of tubing in the laboratory was 
carried out before an on-reactor demonstration was approved. These 
tests indicated that the integrity of the pressure tubes would not be 
compromised. Pressure tube 2566, one of the initial eleven tubes 
upset in July 1976, was removed during July 1977 and the upset 
— has been destructively evaluated to confirm the earlier 
aboratory findings. The document presents the findings and conclu- 
sions of this investigation. 


PROPULSION REACTORS 


28417 Integrated pressurized-water reactor and steam generator. 
Kostrzewa, S. (to INTERATOM, Internationale Atomreaktorbau 
GmbH). US Patent 4,057,467. 8 Nov 1977. Priority date 5 Sep 1974, 
German, Federal Republic of (F.R. Germany). 6p. 

An integrated pressurized-water reactor and steam generator 
is disclosed, particularly for ship propulsion and smaller stationary 
installations, in which circulating pumps of primary coolant loops 
are arranged in the upper part of a vertical pressure vessel close to 
the vessel's removable head. An annular steam generator is arranged 
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centrally within the vessel, and above the outer periphery of a 
reactor core in the vessel’s lower portion, and is suspended via a 
separate hollow ring supported by the vessel's upper portion and in 
which the impellers of the circulating pumps are arranged. The 
primary cooling water flows upwardly through the reactor core and 
the heat exchanger to the pumps located above, and from there, 
through a separate ring passage outside of the heat exchanger 
housing and core downward to again flow upwardly through the 
reactor core. Secondary steam and primary feedwater nozzles can be 
disassembled sideways, so that although normally connecting with 
internal parts, all internals can be removed yee from the 
pressure vessel so that the pressure vessel can checked every- 
where. In the event of a failure of the circulating pumps, the 
afterheat given off by the reactor core after being shut down, is 
transmitted to the heat exchanger through natural thermal circula- 
tion of the water in the vessel. 


28418 Nuclear energy: a viable alternative. Levine, Z. (Maritime 
Administration, Washington, DC); Dickinson, R.W.; Winall, A.O. 
pp 61-67 of Proceedings of the second ship technology and research 
(STAR) symposium. New York; Society of Naval Architects and 
Marine Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

The viability of nuclear energy as an alternative to conven- 
tional energy sources (i.e., fossil fuels) for the propulsion of mer- 
chant ships is studied. Critical factors which affect viability are 
examined in detail to support the conclusion that nuclear propulsion 
is a viable alternative which should be given increased recognition 
for its potential contribution toward solving the Nation's overall 
energy problem. 


28419 Maritime applications of an advanced gas-cooled reactor 
propulsion system. Thompson, R.E. (Westinghouse Electric Corp., 
Pittsburgh); Miller, R.T. pp 69-79 of Proceedings of the second ship 
technology and research (STAR) symposium. New York; Society of 
Naval Architects and Marine Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

The results are presented of studies to determine the feasibil- 
ity of a light weight nuclear propulsion system (LWNP) conceptual 
design for marine applications. The powerplant design concept is 
based upon nuclear rocket reactor and other existing technologies. It 
consists of a gas-cooled nuclear reactor and integrally packaged gas 
turbine propulsion system. The selected power cycle, which uses 
helium at 1700°F and 1500 psia in a closed Brayton cycle, is 
diagrammed and described. Conceptual designs are presented to 
demonstrate the feasibility of, and the advantages to be gained by 
substituting the LWNP for aircraft derivative marine gas turbines in 
a high performance displacement ship and cargo liner. 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 28181, 28389, 29550 


28420 (AD-A—043994) The flow of a liquid-vapor mixture 
through a duct. Final report. Walters, W.P.; Boyle, J. (Ballistic 
Research Labs., Aberdeen Proving Ground, Md. (USA)). Aug 1977. 
37p. (BRL-MR—2779). NTIS PC A03/MF AOl1. 

The critical and subcritical mass flow rate is calculated for a 
homogeneous, adiabatic, frozen, liquid-vapor mixture flowing 
through a vent with friction. A critical pressure ratio (defined based 
on the simplifying assumptions) and other fluid dynamic parameters 
are calculated. The model is an extension of the compressible, 
adiabetic, constant duct area gas dynamics equations with wall shear. 
In spite of the limiting assumptions, the model is in agreement with 
experimental data and other critical flow analytical models. The 
model is capable of predicting a critical pressure ratio, predicting 
flow rate for critical or subcritical flow, predicting all fluid proper- 
ties of interest for either critical or subcritical flow, and the model 
employs a sonic velocity expression consistent with the assumptions. 
This model has been successfully employed to aid in predicting the 
pressure transients of nuclear reactor subcompartments following a 
postulated loss-of-coolant accident. (Author) 


28421 (ANL—77-92) Physics of reactor safety. Quarterly report, 
July—September 1977. (Argonne National Lab., Ill. (USA)). Dec 
1977. Contract W-31-109-ENG-38. 40p. Dep. NTIS, PC A03/MF 
AOl. 

The work in the Applied Physics Division includes reports on 
reactor safety program by members of the Reactor Safety Appraisals 
Group, Monte Carlo analysis of safety-related critical assembly 
experiments by members of the Theoretical Fast Reactor Physics 
Group, and planning of safety-related (ZPR) Planning and Experi- 
ments Group. Work on reactor core thermal-hydraulic code devel- 
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opment performed in the Components Technology Division is also 
included. 


28422 (ANL-RDP—64) Reactor Development Program. Pro- 
gress report. (Argonne National Lab., Il]. (USA)). Oct 1977. Con- 
tract W-31-109-ENG-38. 169p. . 

The report summarizes work performed in the following 
research and development areas: Experimental Breeder Reactor No. 
II (EBR-II), LMFBR design support, instrumentation and control, 
reactor physics, and reactor safety. 


28423 (ANL-RDP—467) Reactor development program progress 
report, Jan 1978. Sachs, R.G.; Kyger, J.A. (Argonne National Lab., 
Ill. (USA)). Jan 1978. Contract W-31-109-ENG-38. 100p. . 

This progress report summarizes the Argonne National Labo- 
ratory work performed for the Reactor Development Program 
during January 1978 in the following research and development 
areas: Experimental Breeder Reactor No. II, Breeder-reactor Design 
Support, Instrumentation and Control, Fuels and Materials Develop- 
—_ Reactor Physics, Reactor Safety, and Gas Cooled Fast Breed- 
er Reactors. 


28424 (BAW—1461) Reactivity insertion assumptions used in 
safety analysis calculations. Vosburgh, R.O. (Babcock and Wilcox 
Co., Lynchburg, Va. (USA). Nuclear Power Generation Div.). Jun 
1977. 37p. and Wilcox, Lynchburg, VA 

The report discusses the basis for selection of the trip reactiv- 
ity insertion curve used by B and W in the safety analysis of its 
nuclear steam supply systems. The implementation of new three- 
dimensional calculational techniques and test results from operating 
plants now allow derivation of reactivity insertion curves that vary 
about the previously symmetric insertion curve used in the safety 
analysis. The report is generically applicable to all operating or 
nearly operating 177-FA (fuel assembly) plants in its evaluation of 
the impact of these new trip reactivity insertion curves. In conjunc- 
tion with the TMI-2 FSAR review, the NRC expressed concern 
over the scram times defined by the Technical Specifications and 
how they were related to the safety analysis presented in Chapter 15. 
This concern is discussed in the report, and a proposed Technical 
Specification change is presented that is responsive to the staff's 
concern. The control rod drive mechanism (CRDM) is discussed, 
and the results of on-site tests are presented. Calculated integral rod 
worth data are compared to measured data. Also discussed are 
factors that influence the shape of this curve, such as flux redistribu- 
tion and initial off-set. The trip reactivity insertion curve used in the 
safety analysis is discussed. This curve is a composite of the rod 
velocity curve and the integral rod worth curve. The synthesis of 
two curves to produce the reactivity insertion curve is illustrated. 
The impact of the resultant trip reactivity insertion curve on the 
safety analysis is also described. 


28425 (BNL-NUREG—23113) Simulation of operational and 
safety transients in LMFBR systems. Agrawal, A.K.; Guppy, J.G. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1978. Contract 
alata 6p. (CONF-780407—1). Dep. NTIS, PC A02/MF 
AOl. 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

A new, advanced thermohydraulic simulation code for 
LMFBRs is described. This code, designated as the Super System 
Code (SSC), simulates operational and safety transients that may be 
initiated anywhere in the system. The SSC code provides for the 
simulation of all essential components in the primary and intermedi- 
ate heat transport systems. The steam generating circuit along with 
the turbine and condenser are also included. The usefulness of this 
code in future LMFBR plant designs is demonstrated by its applica- 
tion to the Clinch River Breeder Reactor-type plant. Several design 
and operational transients such as normal scram, control rod with- 
drawal, after-heat removal by natural convection and load follow-up 
are analyzed. A pipe rupture accident in the primary heat transport 
system is also discussed. 


28426 (BNWL—2396) Review of potential technology for the 
seismic characterization of nuclear energy centers. Stottlemyre, J.A.; 

ight, L.H. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Jul 1977. Contract EY-76-C-06-1830. 96p. Dep. NTIS, PC 
A05/MF AO1. 

The primary objectives of the study were: (1) to review, 
analyze, and summarize the existing seismic evaluation technique and 
criteria for the siting and design of individual nuclear facilities, (2) to 

a as to how the criteria may change in the immediate future, 
(3) to convey the concept that new seismic criteria may have to 


evolve in the future to accommodate the magnitude of capital, 
a capacity, and nuclide inventory associated with the cen- 

EC concept, and (4) to identify techniques and tools that 
a “om available to guide in the drafting of and the compliance with 
any new seismic criteria. 
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28427 (CONF-770387—, pp 7p, Paper 19) Upgrading security at 
rag power plants: effect on utility operations and costs. Salvesen, 
R.S. 1977. 

From Conference on international commerce and safeguards 
for civil nuclear power; New York, NY, USA (13 Mar 1977). 

In Proceedings of the conference on international commerce 
and safeguards for civil nuclear power. 

The impact of the new security regulation on Salem Unit No. 
1 is discussed. The upgrading of security requirements in 1OCFR 
73.55 did not alter the basic elements of a security plan established in 
ANSI 18.17, but rather upgraded the level of the threat to which a 
security plan must respond. Its basic thrust is first to require a 
hardening of physical barriers and/or increase the security organiza- 
tion response capability to better neutralize a threat from the outside. 
Secondly, to implement more extensive search requirements to 
reduce the threat from inside by agp ses. the entry of unauthor- 
ized material that might be used for sabotage. Thirdly, it ta cr a 
reevaluation of security organization responsibilities and p: 
for contingencies to assure effective coordination of a ke a 
. The new regulations impact most significantly on two of the 
ive elements of a basic security plan--Physical Barriers and the 
Security Force and to some extent on administrative controls. At 
this time, I cannot accurately estimate the cost increase but would 
guess it will be double or triple our initial costs. There will be 
reduced productivity to some extent in stores and material handling 
activities and some impediment to all employees who must pass 
access control points, however, its overall affect on operating a its 
overall affect on operating activities should not be significant. 


28428 (CONF-771217—6) CRBRP decay heat removal systems. 
Hottel, R.E.; Louison, R.; Boardman, C.E.; Kiley, M.J. (Westing- 
house Electric Corp., Madison, Pa. (USA). Advanced Reactors 
Div.; General Electric Co., Sunnyvale, Calif. (USA). Fast Breeder 
Reactor Dept.; Atomics International Div., Canoga Park, Calif. 
(USA)). 1977. Contract EY-76-C-02-3045. 3lp. Dep. NTIS, PC 
A03/MF A011. 

From Seminar on LMFBR components; Canoga Park, CA, 
USA (5 Dec 1977). 

The Decay Heat Removal Systems for the Clinch River 
Breeder Reactor Plant (CRBRP) are designed to adequately remove 
sensible and decay heat from the reactor following normal shut- 
down, operational occurrences, and postulated accidents on both a 
short term and a long term basis. The Decay Heat Removal Systems 
are composed of the Main Heat Transport System, the Main Con- 
denser and Feedwater System, the Steam Generator Auxiliary Heat 
Removal System (SGAHRS), and the Direct Heat Removal Service 
(DHRS). The overall design of the CRBRP Decay Heat Removal 
Systems and the operation under normal and off-normal conditions is 
examined. The redundancies of the system design, such as the four 
decay heat removal paths, the emergency diesel power supplies, and 
the auxiliary feedwater pumps, and the diversities of the design such 
as forced circulation/natural circulation and AC Power/DC Power 
are presented. In addition to overall design and system capabilities, 
the detailed designs for the Protected Air Cooled Condensers 
(PACC) and the Air Blast Heat Exchangers (ABHX) are presented. 


28429 (COO/4171—1) Formation and stability of crust in molten 
pools. Technical progress report, February 1, 1977—October 1, 1977. 
Bankoff, S.G.; Ganguli, A. (Northwestern Univ., Evanston, IIl. 
(USA). Dept. of Chemical Engineering). 1977. Contract EN-77-S- 
02-4171. 43p. Dep. NTIS, PC A03/MF AO1. 

The objective of the research is to study the formation and 
stability of a freezing-melting process under well-defined hydrodyna- 
mic and thermal boundary conditions simulating LMFBR HCDA 
phenomena. A hot liquid, such as molten UO, comes into contact 
with a cold solid, such as stainless steel forming a solid crust at the 
interface, possibly accompanied by the simultaneous formation of a 
melt layer. The stability and rate of growth of the crust and 
underlying melt layer are thus of concern. A steady flo t an 
initially flat slab of the cold solid is considered. The ex ental 
apparatus consists of a horizontal rectangular test section in which a 
frozen slab of n-decane 18-in. long and 4-in. wide, supported on a 
refrigerated copper block, is exposed to a flowing stream of cold 
water. Temperature profiles in the decane will be measured, as well 
as the rate of liquid decane collection, and the ice crust and melt 
layer profiles, if stable. These will be compared with theoretical 
predictions, following an integral boundary layer method. Current 
efforts are focussed on improving the mold release properties and 
other debugging operations. 


28430 (CRBRP—1(Vol.1)) CRBRP safety study: an assessment 
of accident risks in the CRBRP. Volume I. Main report. (Clinch 
River Breeder Reactor Plant Project Office, Oak Ridge, Tenn. 
(USA)). Mar 1977. Contract EY-76-C-15-1200. 222p. Dep. NTIS, 
PC A10/MF AO1. 

The objective of the CRBRP risk assessment is to provide a 
realistic evaluation of the risk to the public from the Clinch River 
Breeder Reactor Plant, to place that risk in perspective relative to 
other societal risks, and to provide a basis for assessing the compara- 
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bility of the risk from the CRBRP with risks associated with 
previously licensed reactors. The assessment formally and systemati- 
cally evaluated the CRBRP risk and showed that (1) the risk 
associated with postulated accidents of the CRBRP is negligible 
when compared with non-nuclear risks to which the local population 
is already exposed, (2) CRBRP risks are comparable to those from 
light-water reactors (LWRs) of the current generation as character- 
ized in the Reactor Safety Study (RSS), and (3) the results of this 
study and those presented in the RSS reveal that the societal risk 
from currently defined nuclear power systems (both LWRs and the 
CRBRP) is extremely small. 


28431 (EMD—76-4) Poor management of a nuclear light water 
reactor safety project. Staats, E.B. (General Accounting Office, 
Washington, D.C. (USA)). 25 Aug 1976. 42p. Accounting Office, 
Washington, DC. 

eport to the Congress by the Comptroller General of the 
United States. 

The Plenum Fill Experiment is a lght-water reactor test 
facility designed to help determine the effectiveness of emergency 
core cooling systems during the first stages of a loss-of-coolant 
accident. Because of past mismanagement the project cost increased 
significantly and was canceled. The Commission is planning a new 
Plenum Fill Experiment project with some of the same mistakes 
repeated. The Joint Committee on Atomic Energy should require 
the Commission to justify and explain fully its approach for obtain- 
ing ‘ae from this project before authorizing it any additional 
unds. 


28432 (EPRI-NP—526(Vol.1)) Transient deformation properties 
of Zircaloy for LOCA simulation. Final report, Volume 1. Hann, C.R.; 
Mohr, C.L.; Busness, K.M.; Olson, N.J.; Reich, F.R.; Stewart, K.B. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Dec 
1977. 73p. Dep. NTIS, PC A04/MF AO1. 

 creep/creep rupture anisotropic properties of Zircaloy 
were determined and compared by analytical techniques with ramp 
pressure and ramp temperature test results. Tests were performed 
over the temperature range of 600°F (589 K) to 2200°F (1477 K) 
with the emphasis on the 800°F (700°K) to 2000°F (1366°K) tem- 
perature levels in low pressure air (6.5 x 10~5 atm) and in a 1 atm 
mixture of 20% oxygen, 80% argon. Stress levels of 60 to 95% of the 
ultimate tensile stress were used for the majority of the tests at each 
of the temperature levels tested, with selected tests performed as low 
as 30% of the ultimate tensile stress. Biaxial and uniaxial testing 
modes were used to evaluate the anisotropic deformation behavior. 
Results include creep/creep rupture strain numerical constitutive 
relationships out to 120 seconds, computer codes and ramp test data. 


28433 (EPRI-NP—648) Water entrainment in intercompartmen- 
tal flow. Final report. Savery, C.W.; Chandra, V.; Chou, S.F.; 
DeLoenen, R.J. (Drexel Univ., Philadelphia, Pa. (USA)). Feb 1978. 
79p. NTIS, PC A05/MF AO1. 

© models or correlations useful for estimating entrainment 
rates in intercompartmental flows in nuclear containments are availa- 
ble. Calculations representing primary coolant breaks in PWR and 
BWR power reactors showed that the assumption of the extent of 
entrainment rate of the liquid phase in the exit flow had a significant 
effect upon the predicted subcompartment pressure. Thus, the objec- 
tive of this project was to develop a method of predicting entrain- 
ment rates. In a series of bench scale tests the effects of flow 
geometry and inlet fluid conditions of air-water mixtures flowing 
through a test section upon liquid phase entrainment were deter- 
mined. In these tests the most important variables were test section 
rd velocity, air density and test section instantaneous water volume 
raction. 


28434 (GA-A— 14680) Effect of chemical reactions on postacci- 
dent fuel containment in GCFRS. Kang, C.S.; Torri, A.; Yang, L. 
(General Atomic Co., San Diego, Calif. (USA)). Dec 1977. Contract 
EY-76-C-03-0167-023. 13p. (CONF-771108—7). Dep. NTIS, PC 
A02/MF A011. 

From Post accident heat removal information exchange meet- 
ing; Chicago, IL, USA (2 Nov 1977). 

The effect of graphite-fuel-stainless-steel chemical reactions 
on decay heat removal and containment pressure buildup for a 300- 
MW(e) GCFR plant following a hypothetical core meltdown acci- 
dent has been studied. A compatibility experiment was first per- 
formed to identify the reaction temperatures, followed by heat 
transfer analyses considering these chemical reactions. Cases with 
and without external cooling and a variable thermal barrier thickness 
were considered. Results from these analyses indicated that chemical 
reactions are significant in reducing heat transfer to the concrete 
vessel. For most cases, the quantity of CO in the containment was 
found to be far below the flammability limit. The containment 
——- due to helium depressurization and CO generation was also 
‘ound to be far below the failure limit. 


28435 (GA-A—14803) GCR safety program. Quarterly progress 
report for the period ending December 31, 1977. (General Atomic 
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Co., San Diego, Calif. (USA)). Jan 1978. Contract EY-76-C-02-0167- 
051. 19p. Dep. NTIS, PC A02/MF AO1. 

The program covers development of safety and safety-related 
studies to better understand and more accurately define safety char- 
acteristics and safety margins of GCRs under postulated accident 
conditions. The work reported includes core seismic studies, high- 
temperature gas-cooled reactor (HTGR) accident initiation and pro- 
gression analysis, and safety research on core-released radioactivity 
and containment atmosphere response during postulated accident 
situations. 


28436 (GEFR-SP—037) Secondary criticality evaluations of pos- 
tulated core melt-down accidents in early-sized LMFBR’s. Harless, 
W.H.; Talwar, B.; Gluekler, E.L. (General Electric Co., Sunnyvale, 
Calif. (USA). Fast Breeder Reactor Dept.). 26 Oct 1977. Contract 
EY-76-C-03-0893-019. 13p. (CONF-771108—6). Dep. NTIS, PC 
A02/MF AO1. 

From Post accident heat removal information exchange meet- 
ing; Chicago, IL, USA (2 Nov 1977). 

Secondary criticality analyses have been performed for an 
early-sized LMFBR. The results indicate that recriticality will occur 
only as a result of extremely unlikely combinations of failures which 
lead to meltdown of a large portion of the reactor core, subsequent 
formation of a relatively pure fuel layer, and/or substantial vessel 
deformation. Design features were identified that could be used to 
eliminate recriticality or mitigate its effects if needed to meet safety 
requirements. The presently existing large uncertainties in the con- 
tainment response and radiological consequences of single or multi- 
ple recriticalities may be reduced with the aid of dynamic analyses 
that couple neutronic, thermal, and hydrodynamic methods. 


28437 (HEDL-TI—75001-24) Response to NRC Q: set 8. FSAR 
supplement 24. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). Dec 1977. Contract EY-76-C-14-2170. 12p. . 

Responses to NRC questions concerning the SPRAY Code 
described in the FFTF FSAR are presented. 


28438 (HEDL-TI—75002-14) FSAR amendment 14, FSAR revi- 
sions: response to NRC Q, set 1, quality assurance. (Hanford Engi- 
neering Development Lab., Richland, Wash. (USA)). Oct 1977. 
Contract EY-76-C-14-2170. 32p. . 

An amended Quality Assurance Chapter is presented for the 
FFTF Final Safety Analysis Report. (DG) 


28439 (LA—6994) K-TIF: a two-fluid computer program for 
downcomer flow dynamics. Amsden, A.A.; Harlow, F.H. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Oct 1977. Contract W- 
7405-ENG-36. 133p. Dep. NTIS, PC A07/MF AO1. 

The K-TIF computer program has been developed for nu- 
merical solution of the time-varying dynamics of steam and water in 
a pressurized water reactor downcomer. The current status of physi- 
cal and mathematical modeling is presented in detail. The report also 
contains a complete description of the numerical solution technique, 
a full description and listing of the computer program, instructions 
for its use, with a sample printout for a specific test problem. A 
series of calculations, performed with no change in the modeling 
parameters, shows consistent agreement with the experimental 
trends over a wide range of conditions, which gives confidence to 
the calculations as a basis for investigating the complicated physics 
of steam-water flows in the downcomer. 


28440 (LA—7133-MS) Feasibility study for a postaccident heat 
removal facility. Barts, E.W.; Apperson, C.E. Jr.; Dunwoody, W.E.; 
Bennett, J.G. (Los Alamos Scientific Lab., N.Mex. (USA)). Jan 
ey Contract W-7405-ENG-36. 44p. Dep. NTIS, PC A03/MF 
AOl. 

An initial feasibility investigation for PAHRTEF, a Postacci- 
dent Heat Removal Test Facility, is presented. The facility would 
provide an experimental capability for PAHR experiments beyond 
that available in any currently existing or proposed U.S. safety test 
facility. The facility design presented in this report is based upon the 
technology developed for the ROVER nuclear rocket propulsion 
program. The core is a graphite-moderated, helium-cooled, epither- 
mal core with radia! reflector control. The PAHR experiments are 
located just below the reactor containment vessel, very near the 
bottom of the core. The experiments (up to 55% enriched) are 
driven and controlled by neutrons leaking axially from the core such 
that the PAHRTEF core and the experiment form a coupled reactor 
system. The experiment can be designed so that it is extremely 
unlikely that the test fuel by itself could form a critical system. The 
investigation indicates that adequate fission heating of large PAHR 
experiments could be provided at low driver core power levels. 
Both the reactor and the experiment handling and examination 
equipment can use available technology and, whenever possible, 
existing equipment and buildings. 


28441 (LTR—113-48) LOFT emergency core coolant thermal 
analysis Class I review. Kinnaman, T.L. (Idaho National Engineering 
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Lab., Idaho Falls (USA)). 3 Feb 1978. Contract EY-76-C-07-1570. 
20p. (RE-A—77-123). Dep. NTIS, PC A02/MF AO1. 

The LOFT Emergency Core Coolant Piping Thermal Analy- 
sis was checked to insure that the calculations made would conserva- 
tively satisfy the requirements in the LOFT technical specifications. 
Some of the boundary conditions used have not been shown to be 
conservative and require review and possible re-analysis. One of the 
thermal models used could not be clearly related to a specific part of 
the piping geometry and requires further explanation. The remainder 
of the models, the use of the SIMIR code and the other boundary 
conditions appear conservative and reflect normal thermal analysis 
methodology and practice. However, the use of constant, rather than 
temperature varying, thermal properties for some materials may 
introduce a slight error in these analyses. 


28442 (LTR—1210-3(Rev.A)) Stress analysis of LOFT contain- 
ment vessel attachments for the mainsteam and feedwater piping 
support structures. Finicle, D.P. (Idaho National Engineering Lab., 
Idaho Falls (USA)). 14 Sep 1977. Contract EY-76-C-07-1570. 43p. 
(RE-E—76-066(Rev.A)). Dep. NTIS, PC A03/MF AO1. 

Portions of document are illegible. 

The LOFT Containment Vessel attachments for the Main- 
steam and Feedwater Piping Support Structures have been analyzed 
for operating and faulted loading conditions. This report contains the 
analysis of the connections to the containment vessel for the most 
current design and loading. Also contained in this report is the 
analysis of the piping supports. 


28443 (NEDO—21471) Analytical model for estimating drag 
forces on rigid submerged structures caused by LOCA and safety relief 
valve ramshead air discharges. (General Electric Co., San Jose, Calif. 
(USA). BWR Projects Dept.). Sep 1977. 64p. Electric Co., San Jose, 
CA. 


Basic information is presented for estimating drag forces on 
rigid structural members submerged in a pressure suppression pool, 
caused by either the air discharge from a loss-of-coolant accident 
(LOCA), or the air bubble oscillation following safey relief valve 
ramshead discharge. Methods are described for estimating accelera- 
tion (unsteady) and standard (velocity-squared) drag force compo- 
nents for a variety of structural geometries. 


28444 (NUREG—0298(Vol.1)(No.1)) Fire protection action 
plan: status summary report. (Nuclear Regulatory Commission, 
Washington, D.C. (USA)). 13 Feb 1978. 200p. NTIS. 

The NRC fire protection action plans for nuclear facilities are 
summarized. 


28445 (ORNL/NUREG/TM—152) PWR blowdown heat trans- 
fer separate-effects program: thermal-hydraulic test facility experimen- 
tal data report for test 104. Leon, D.M.; White, M.D.; Moore, P.A.; 
Hedrick, R.A. (Oak Ridge National Lab., Tenn. (USA)). 14 Feb 
oy Contract W-7405-ENG-26. 47p. Dep. NTIS, PC A02/MF 
AOl. 

Reduced instrument responses are presented for Thermal- 
Hydraulic Test Facility (THTF) test 104, which is part of the 
ORNL Pressurized-Water Reactor (PWR) Blowdown Heat Transfer 
Separate-Effects Program. The objective of the program is to inves- 
tigate the thermal-hydraulic phenomenon governing the energy 
transfer and transport processes that occur during a loss-of-coolant 
accident in the PWR system. Test 104 was conducted to obtain CHF 
in bundle 1 under blowdown conditions. The primary purpose of this 
—- to make the reduced instrument responses during test 104 
available. 


28446 (ORNL/NUREG/TM—176) Noise diagnostics for safety 
assessment. Quarterly progress report, October—December 1977. 
Kryter, R.C.; Ricker, C.W.; Jones, J.E. (Oak Ridge National Lab., 
Tenn. (USA)). 3 Jan 1978. Contract W-7405-ENG-26. 13p. Dep. 
NTIS, PC A02/MF AO. 

Work on theoretical methods for predicting the sensitivity 
with which in-core disturbances might be detected with both in-core 
and ex-vessel instrumentation proceeded on schedule. Additional 
realism ("'slip” effects and finite steam bubble lifetime) was incorpo- 
rated into the stochastic model of a BWR fuel/coolant channel, 
computer coding was completed, and an appropriate cross section 
set was generated. Work on improved methods for detecting and 
characterizing loose metallic parts in a reactor’s primary coolant 
system also progressed but, owing to the late delivery schedule of a 
key equipment item and the temporary substitution of a less accurate 
instrument in its place, results obtained to date are of a qualitative 
nature and will need to be quantified when the needed instrumenta- 
tion is at hand. 


28447 (ORNL/NUREG/TM—189) January 1978 monthly 
highlights for Office of Nuclear Regulatory Research Programs at 
Oak Ridge National Laboratory. Mynatt, F.R. (comp.). (Oak Ridge 
National Lab., Tenn. (USA)). 10 Feb 1978. Contract W-7405-ENG- 
26. 35p. Dep. NTIS, PC A03/MF AO1. 
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Highlights of technical progress during January 1978 are 
presented for sixteen separate program activities which comprise the 
ORNL research program for the Office of Nuclear Regulatory 
Research's Division of Reactor Safety Research. 


28448 (ORNL/TM—6158) Breeder reactor safety and core sys- 
tems programs. Progress report, July—September 1977. Fontana, 
M.H.; Wantland, J.L. (Oak Ridge National Lab., Tenn. (USA)). Mar 
1978. Contract W-7405-ENG-26. 120p. . 

Topics discussed are program coordination, Thermal-Hydrau- 
lic Out-of-Reactor Safety (THORS) analysis and data evaluation, 
THORS facility operation, materials for fuel pin simulation, the 
sodium boiling test facility, neutronics analysis of a disrupted core, 
central computerized data base for breeder reactor safety codes, 
model evaluation of breeder reactor reactivity releases, breeder 
reactor reliability data analysis center, and environmental assessment 
of breeder reactor fuels. 


28449 (SAND—77-1353C) WASH-1400: insights utilized in as- 
sessing alternate containment designs. Carlson, D.D.; Hickman, J.W.; 
Taylor, M.A. (Sandia Labs., Albuquerque, N.Mex. (USA); Nuclear 
Regulatory Commission, Washington, D.C. (USA)). 1978. Contract 
EY-76-C-04-0789. 14p. (CONF-780507—7). Dep. NTIS, PC A02/ 
MF AOl. 

From Probabilistic analysis of nuclear reactor safety; Los 
Angeles, CA, USA (8 May 1978). 

The Reactor Safety Study (WASH-1400) identified two char- 
acteristics important for comparing the relative value and impact of 
alternate containment designs. First, that the public risk from nuclear 
reactor accidents stems principally from Class 9 or core-meltdown 
accidents, and second, that the nature of the containment failure in 
the core-meltdown accident is a major factor in determining the 
resultant public consequences. These two characteristics were used 
to identify a set of containment design alternatives which appear to 
provide the greatest potential for reducing public risk at the most 
reasonable cost. 


28450 (SAND—77-1396C) Human reliability analysis of depend- 
ent events. Swain, A.D.; Guttmann, H.E. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). 23 Aug 1977. Contract EY-76-C-04-0789. 12p. 
(CONF-780507—3). Dep. NTIS, PC A02/MF AO1. 

From Probabilistic analysis of nuclear reactor safety; Los 
Angeles, CA, USA (8 May 1978). 

In the human reliability analysis in WASH-1400, the continu- 
ous variable of degree of interaction among human events was 
approximated by selecting four points on this continuum to represent 
the entire continuum. The four points selected were identified as 
zero coupling (i.e., zero dependence), complete coupling (i.e., com- 
plete dependence), and two intermediate points—loose coupling (a 
moderate level of dependence) and tight coupling (a high level of 
dependence). The paper expands the WASH-1400 treatment of 
common mode failure due to the interaction of human activities. 
Mathematical expressions for the above four levels of dependence 
are derived for parallel and series systems. The psychological mean- 
ing of each level of dependence is illustrated by examples, with 
probability tree diagrams to illustrate the use of conditional probabil- 
ities resulting from the interaction of human actions in nuclear 
power plant tasks. 


28451 (SAND—77-1470) Design considerations for epithermal 
pulse reactors. Ostensen, R.W. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Jan 1978. Contract EY-76-C-04-0789. 33p. Dep. NTIS, PC 
A03/MF AO1. 

Simplified design criteria were developed for scoping analy- 
ses of epithermal pulse reactors for use in LMFBR safety testing. By 
using these criteria, materials and designs were investigated to 
determine performance limits of moderately sized reactor cores. 
Several designs are suggested for further study. These are a gas- 
cooled core fueled with a heterogeneous mixture of Fe-UO2 cermet 
and BeO-UO: ceramic fuels, and a heavy-water-cooled core fueled 
with an Fe-UQ cermet. 


28452 (SAND—78-0090) Definition of loss-of-coolant accident 
radiation source. (Sandia Labs., Albuquerque, N.Mex. (USA)). Feb 
1978. Contract EY-76-C-04-0789. 878p. Dep. NTIS, PC A99/MF 
AOl. 

Meaningful qualification testing of nuclear reactor compo- 
nents requires a knowledge of the radiation fields expected in a loss- 
of-coolant accident (LOCA). The overall objective of this program 
is to define the LOCA source terms and compare these with the 
output of various simulators employed for radiation qualification 
testing. The basis for comparison will be the energy deposition in a 
model reactor component. The results of the calculations are pre- 
sented and some interpretation of the results given. The energy 
release rates and spectra were validated by comparison with other 
calculations using different codes since experimental data appropri- 
ate to these calculations do not exist. 
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28453 (TFBP-TR—242) Power-Cooling-Mismatch test series: 
PCM-1 experiment predictions. Stanley, C.J.; Domenico, W.F. 
(Idaho National Engineering Lab., Idaho Falls (USA)). Dec 1977. 
Contract EY-76-C-07-1570. 3lp. Dep. NTIS, PC A03/MF AOI. 

The objective of this single rod (0.914 m long) test is to 
extend the current data base on fuel rod behavior to include rod 
failure at power, under stable film boiling conditions. The operating 
conditions of the experiment have been specified such that a signifi- 
cant amount of fuel is expected to be molten when the rod fails. This 
large amount of molten fuel is expected to provide the possibility of 
molten fuel-coolant interaction FCI). e design analysis con- 
ducted for the PCM-1 experiment involved the determination of the 
rod power and coolant conditions that would result in significant 
fuel melting with cladding temperatures in the high 8-phase, but 
below the zircaloy melting point. The results of this design analysis 
indicated that the following conditions should exist in the experi- 
ment: peak fuel rod power) 78.7 kW/m; rod internal gas mixture: 
77.7% helium, 22.3% argon; coolant mass flux: 1356 kg/s . m% and 
coolant inlet temperature 600 K. For these conditions FRAP-T3 
calculations predicted a maximum fuel centerline temperature of 
3668 K at the axial hot-spot elevation (0.41 m) with approximately 
60% of the fuel pellet radius being in the molten state. The maximum 
cladding temperature at the same elevation was predicted to be 1673 
K. Cladding collapse was predicted for the fuel rod above 0.31 m 
with a high probability of clad failure during the stabilized film 
boiling portion of the test. Melting of the cladding was not indicated; 
and therefore, rod failure is expected to be initiated by oxygen 
embrittlement of the cladding in the vicinity of the axial hot spot. 


28454 (TID—27889) Seismic design study on cantilever cylindri- 
cal shells. Wu, J.N.C.; Cory, J.F. Jr. (Babcock and Wilcox Co., 
Akron, Ohio (USA). Nuclear Equipment Div.). 1975. Contract EY- 
76-C-15-0003. 2ip. Dep. NTIS, PC A02/MF AOI. 

One way to design a nuclear steam generating system to 
withstand seismic stresses is to establish a mathematical model, to 
which seismic loading can be applied, to determine the dynamic 
responses of the system. A practical approach for establishing such a 
model is to idealize the components in terms of beam elements which 
form the essential building blocks of the analytical model. The major 
shell structures of reactor vessels and steam generators are usually 
supported at a single elevation in the system, and are often simulated 
by cantilever beam elements. The use of a beam element to represent 
shell structure must be justified. The paper presents the results of a 
parametric study of thin-walled cylindrical shells which are clamped 
at one end while the other end is free. By using 3-D plate/shell finite 
element analysis, the region of application, where the beam element 
can reasonably simulate the shell structure, has been defined as the 
combination of its geometrical parameters, e.g., the thickness/radius 
and length/radius. As an illustrative example, the 3-D finite element 
method has been used to investigate the seismic analysis of a cantile- 
ver cylindrical shell similar to the Clinch River LMFBR reactor 
vessel. The numerical values are compared with those produced by a 
beam element model. The results and conclusions obtained by this 
investigation can be applied to improve dynamic modeling tech- 
niques in general. 


28455 (UCRL—80374) Effects of a hypothetical loss-of-coolant 
accident on a Mark I Boiling Water Reactor pressure-suppression 
system. Pitts, J.H.; McCauley, E.W. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 22 Dec 1977. Contract W-7405- 
ENG-48. 10p. (CONF-780402—1). Dep. NTIS, PC A02/MF AO1. 

From 24. Institute of Environmental Sciences technical meet- 
ing; Fort Worth, TX, USA (17 Apr 1978). 

A loss-of-coolant accident (LOCA) in a boiling-water-reactor 
(BWR) a plant has never occurred. However, because this type 
of accident could be particularly severe, it is used as a principal 
theoretical basis for design. A series of consistent, versatile, and 
accurate air-water tests that simulate LOCA conditions has been 
completed on a '/s-scale Mark I BWR pressure-suppression system. 
Results from these tests are used to quantify the vertical-loading 
function and to study the associated fluid dynamics phenomena. 
Detailed histories of vertical loads on the wetwell are shown. In 
particular, variation of hydrodynamic-generated vertical loads with 
changes in drywell-pressurization rate, downcomer submergence, 
and the vent-line loss coefficient are established. Initial drywell 
overpressure, which partially preclears the downcomers of water, 
substantially reduces the peak vertical loads. Scaling relationships, 
developed from dimensional analysis and verified by bench-top 
experiments, allow the '/s-scale results to be applied to a full-scale 
BWR power plant. This analysis leads to dimensionless groupings 
that are invariant. These groupings show that, if water is used as the 
working fluid, the magnitude of the forces in a scaled facility is 
reduced by the cube of the scale factor and occurs in a time reduced 
by the square root of the scale factor. 


28456 (WCAP—9231) Report on the consequences of a postulat- 
ed main feedline rupture. Lang, G.E.; Cunningham, J.P. (Westing- 
house Electric Corp., Pittsburgh, Pa. (USA)). Jan 1978. 135p. Elec- 
tric Corp., Pittsburgh, PA. 
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Results are reported of a sensitivity study conducted upon 
generic 312 and 412 Nuclear Steam Supply Systems (NSSS) and 
associated auxiliary systems which determine those system param- 
eters that have the most effect on the results of a system transient 
following a main feedline rupture. Furthermore, it is shown that the 
system transient following a main feedline rupture assuming worst 
case initial conditions and assumptions meets the criteria set forth in 
the Standard Review Plan, Section 15.2.8. Based upon the results of 
this study, only the transient following a feedline rupture which 
assumes worst case initial conditions and assumptions with and 
without offsite power available will be presented in future Safety 
Analysis Reports. 


28457 (XN-CC—39(Rev.1)) ICECON: a computer program used 
to calculate containment back pressure for LOCA analysis (including 
ice condenser plants). Revision 1. (Exxon Nuclear Co., Richland, 
Wash. (USA)). 15 Dec 1977. 74p. Nuclear Co., Inc., Richland, WA. 

The ICECON computer code was developed to provide the 
post-blowdown pressure transient in a Pressurized Water Reactor 
(PWR) ice condenser containment during a Loss-of-Coolant Acci- 
dent (LOCA) as required by Appendix K to 10 CFR 50 for ECCS 
analysis. The calculated containment pressure is used to determine 
the backpressure for flow from the primary system to the contain- 
ment during the refill and reflood portions of the LOCA transient. 


28458 Analysis of radiant heat transfer in a BWR fuel assembly. 
Naitoh, M.; Kawabe, R.; Chino, K. (Hitachi Ltd., Ibaraki (Japan). 
Hitachi Research Lab.). Nucl. Eng. Des.; 44: No. 3, 315-321(Dec 
1977). 

A computer code ‘CIDER’ was developed which analyzes 
radiant heat transfer in a BWR fuel rod bundle under loss of coolant 
conditions. In the code, (1) a channel box and fuel rods are consid- 
ered to be gray bodies, (2) reflection and absorption of radiation 
beams in the atmosphere is neglected, (3) a fuel rod is approximated 
by a regular polygonal rod, and (4) radiant heat flux is calculated 
considering circumferential temperature distribution on each fuel 
rod surface, which is determined from radial and circumferential 
heat conduction calculations in a fuel rod. It was found that the 
conventional model with uniform cladding temperature overestimat- 
ed heat flux about 30% in a typical situation, or correspondingly 
underestimated the temperature rises. 


28459 Temperature decay in a composite geometry reactur vessel 
subjected to thermal shock: two-dimensional solution. Coppari, L.A. 
(Virginia Polytechnic Inst. and State Univ., Blacksburg (USA). 
Dept. of Mechanical Engineering); Thomas, J.R. Jr. (Virginia Poly- 
technic Inst. and State Univ., Blacksburg (USA)). Nucl. Eng. Des.; 
44: No. 2, 211-225(Nov 1977). 

A two-dimensional analysis of the temperature distribution in 
a bimetallic, composite geometry reactor pressure vessel subjected to 
the thermal shock of emergency cooling is presented. Solutions, 
generated by both finite difference and finite element techniques for 
comparison, are numerical in space but exact in time. Nodal and 
elemental equations are derived, and quantitative results corroborat- 
ed by recent experimental work, are given. 


28460 Sirain in the Zircaloy clad of fuel pins in loss-of-coolant 
accidents. Stanbridge, J.R.; Keen, B.A. (Associated Nuclear Ser- 
vices, Epsom (UK)). J. Br. Nucl. Energy Soc.; 16: No. 4, 341-346(Oct 
1977). 

The code ANSCLAD has been developed to calculate the 
Zircaloy clad strain in loss-of-coolant accidents (LOCAS). There are 
two parts to the code: one part calculates strain in the unoxidizing 
atmosphere, and gives results in good agreement with other pub- 
lished models; the second option calculates strain in steam and is 
based on the postulate that the creep strength resides in the stable 
alpha layer. This model is supported by comparisons between pre- 
dicted and experimental results from various sources. ANSCLAD 
results are also presented for notional LOCAS demonstrating the 
strengthening effect of steam at high temperatures. 


28461 Inspecting cable routine for redundancy of safety systems. 
Evangelatos, G. (Oesterreichische Studiengesellschaft fuer Atomen- 
ergie G.m.b.H., Vienna). Nucl. Eng. Int.; 22: No. 236, 58(Oct 1977). 

An apparatus and a technique used in the inspection of the 
emergency core cooling and energy supplying systems employed in 
the Austrian Nuclear power plant Tulnerfeld now under construc- 
tion in Lower Austria is outlined. The apparatus does not require 
connections on to the cable conductors or screen, and does not 
interfere with the operation of the cable or system under inspection. 
The technique is based on a transmitter receiver principle. The 
transmitter is modulated with an audio-frequency signal coded in a 
mark-space code. The signal is injected on the cable screen or 
conductors through the insulator layer with a capacitive coupling 
probe enabling the injection of the cable at any convenient point. 
The receiver has selectivity stages at high and low frequency sec- 
tions. A linear signal strength indicator is incorporated for the fine 
localisation of the cable and a loudspeaker for the coarse. 
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28462 Seismic response of a block type nuclear reactor core. 
Bennett, J.G.; Dove, R.C.; Merson, J.L. (Los Alamos Sci Lab, NM). 
Am. Soc. Mech. Eng., [Pap.]; No. 77-DET-138, vp(26 Sep 1977). 

A recent core design for a large gas cooled reactor contains a 
very large number of graphite blocks, and, in accord with present 
practice, the seismic response of this core must be accurately pre- 
dicted. Such a system of blocks does not constitute a structure in the 
usual sense, and, hence, the theory and experimental data available 
for the prediction of seismic response cannot be directly applied. 
This paper describes an analytical model that has been developed to 
predict the response of a system of blocks (representative of a 
simplified reactor core) to general seismic input. This model was 
then used to investigate scaling laws developed as part of a program 
to physically scale reactor cores of this type. A parameter study was 
made to determine the relative importance of material properties and 
design features associated with a given core design. 4 refs. 


28463 Optimal seismic design of plane frames. Botkin, M.E. 
(Black and Veatch Consult Eng, Kansas City, Mo). Am. Soc. Mech. 
Eng., Pap } No. 77-DET-137, vp(26 Sep 1977). 

e ability to include a seismic loading condition in the 
structural design process is becoming increasingly important in light 
of requirements set forth by the Nuclear Regulatory Commission 
(NRC) for nuclear power plants. A method is presented to design 
frameworks subjected to earthquake type loadings. Various consid- 
erations for rigid frame design include damping, the P-A effect and 
the combination with gravity type loadings. Base excited accelera- 
tions are provided through the use of the Nuclear Regulatory 
Commission Guide 1.60 response spectra curves. Data for damping 
ratios other than those given are calculated by linear interpolation. 
Modal superposition is used to obtain the peak upperbound dynamic 
displacements and stresses for multistory and multibay frames. The 
direct, nonlinear mathematical programming method of feasible di- 
rections is used to minimize the weight of the structure subject to the 
aforementioned linear and nonlinear constraints. Several applications 
of the proposed method are presented to show the design process 
related to the active constraints and the significant effects of various 
considerations on optimum design. 12 refs. 


28464 Srss and the static coefficient methods for seismic resistant 
design of equipment and structures. Chen, C. (Gilbert Assoc, Inc, 
Reading, Pa). Am. Soc. Mech. Eng., [Pap.); No. 77-PVP-59, vp(18 
Sep 1977). 

The square root of the sum of the squares (SRSS) and double 
sum methods in the seismic resistant design of nuclear power plants 
are discussed. For the case with close modes, the double sum 
method can produce results higher or lower than that of SRSS 
method. A statistical method is suggested to justify the SRSS 
method for close modes when the broad band spectrum is used as 
input. The static coefficient method is also derived using the concept 
of normal modes. 13 refs. 


28465 Occupational exposure measurement program at Mill- 
stone-2. Rodgers, R.C.; Caruthers, G.F.; Swartz, H.M. (Northeast 
Util, Hartford, Conn). Am. Soc. Mech. Eng., [Pap.]; No. 77-JPGC- 
NE-16, vp(18 Sep 1977). 

A joint program between Northeast Utilities and Combustion 
Engineering was undertaken to collect occupational exposure data at 
Millstone-2, a 2560-Mwt PWR. Activity buildup, exposures re- 
ceived, and problems encountered due to operation and maintenance 
of the radwaste and other auxiliary systems are presented in this 
paper. 


28466 Investigations into the sodium-steam surface interaction on 
a stagnant pool. Stehling, S.G.; Hunsicker, J.C. (GE, Sunnyvale, 
Calif). Am. Soc. Mech. Eng., [Pap.]; No. 77-JPGC-NE-11, vp(18 Sep 
1977). 

Experimental investigations into the interface reaction be- 
tween a steam atmosphere and a stagnant sodium pool have been 
conducted at the General Electric San Jose Test Facility. The 
objectives of the tests were to create worst case accident situations 
and evaluate the consequences with respect to the design of sodium 
heated steam generators. The most important results of these investi- 
gations were the creation and actual photographing of a “pool fire” 
and the determination that damage mechanism associated with it is 
of a corrosive nature rather than thermal weakening as previously 
suspected. | ref. 


28467 Simulation techniques in seismic qualification of category i 
auxiliary equipment. Longinotti, D.B. (De Laval Turbine Inc, Oak- 
land, Calif). Am. Soc. Mech. Eng., [Pap.|; No. 77-DGP-18, vp(18 Sep 
1977). 

This paper describes techniques for simulating operating con- 
ditions during seismic qualification testing required by the Nuclear 
Regulatory Commission for equipment which will be used for nucle- 
ar standby power applications identified as seismic category I. Ap- 
proaches to simulating operating conditions are discussed for various 
equipment including pumps, filters, heat exchangers, valves, gover- 
nors, and control panel assemblies to show how verification of 
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satisfactory operation during and after a given seismic event can be 
accomplished. 


28468 Operating experience and sodium-water reaction testing in 
the Large Leak Test Rig. DeBear, W.S.; Neely, H.H. (Liq Met Eng 
Cent, Canoga Park, Calif). Am. Soc. Mech. Eng., [Pap.|; No. 77- 
JPGC-NE-6, vp(18 Sep 1977). 

The Large Leak Test Rig (LLTR) and its role in providing 
information on the consequences of large sodium-water reactions in 
sodium-heated steam generators is described. Facility startup prob- 
lems and subsequent operating experiences are discussed. Instrumen- 
tation and data acquisition methods are identified and typical data 
from initial tests using the 30-MWt Modular Steam Generator 
(hockey-stick steam generator) as a test article are presented. Infor- 
mation also is included on post-test inspection methods, equipment, 
and results. 4 refs. 


28469 Development testing of leak injection devices for use in 
testing sodium-water leak detection modules. Stehling, S.G.; Hun- 
sicker, J.C.; Sperberg, R.T. (GE, Sunnyvale, Calif). Am. Soc. Mech. 
Eng., [Pap.]; No. 77-JPGC-NE-7, vp(18 Sep 1977). 

A leak detection device has been designed and tested. Small 
quantities of water or hydrogen are injected into a steam generator 
in order to test the sensitivity and calibration of the leak detectors. 
The outstanding feature of this device is that it may be mounted 
inside the tube bundle of a steam generator, because water injections 
made with the device produce negligible wastage of the tubes. This 
report describes the tests utilized to verify the design of leak injec- 
tors to be installed in the Few Tube Test Model, located in General 
Electric's Steam Test Rig, San Jose, California. The most significant 
result of this program was that it was demonstrated that a safe, 
dependable design for a Leak Injection Device has been achieved. 3 
refs. 


28470 Tullnerfeld power station reactor protection system. Furn- 
sinn, H.J. (Gemeinschaftskernkraftwerk Tullnerfeld G.m.b.H., 
Vienna (Austria)). Elektrotech. Maschinenbau; 94: No. 9, 357-366(Sep 
1977). (In German). 

The protection system of this boiling water reactor monitors 
the entire plant and automatically makes adjustments in the settings 
of the controls so as to prevent danger thresholds being reached. 
Automatic testing units of this system ensure detection of all faults. 
A table of limit values at which the various parts of the protection 
system are activated is given. The sensors measure water levels, 
pressures, neutron flux, positions, flows, loads, temperatures, ultra- 
sound. This dynamic protection system has an independent d.c. 
supply and is triplicated in the form of three mutually independent 
subsystems, any two of which can cause the appropriate protection 
actions to be initiated. 


28471 Containment for a nuclear reactor. Hannerz, K. (to 
ASEA-ATOM AB, Vaesteraas (Sweden)). Swedish Patent 
7,508,757-7/B/. Apr 1977. 4p. (In Swedish). 

A containment system for an underground reactor is de- 
scribed. It consists of a concrete structure and a network of refriger- 
ating loops to keep the surrounding rock or soil at a temperature 
below the freezing point in order to prevent the migration of 
radioactive liquid. 


28472 Measurements of subassembly and core temperature distri- 
butions in an LMFBR. Singer, R.M.; Gillette, J.L. (Argonne Natl 
Lab, Ill). AIChE Symp. Ser.; 73: No. 164, 97-104(1977). 

In the analysis of temperature distributions in the core of a 
liquid metal cooled fast breeder reactor (LMFBR) under both 
normal and abnormal operating conditions, it is generally assumed 
that there is little, if any, thermal interaction between adjacent 
subassemblies. Since intersubassembly heat transfer tends to reduce 
the radial temperatue gradient in a reactor, thereby ameliorating the 
effects of local overheating, this assumption is conservative. In order 
to assess the importance of this effect as well as that of flow 
redistribution in a reactor core, a series of in-core and subassembly 
outlet measurements were made in EBR-II over a wide range of 
operating power and flow conditions, encompassing both forced and 
natural convection. The results of this study indicate that radial heat 
transfer and flow redistribution are important mechanisms which 
should be taken into account in the thermal-hydraulic analyses of 
LMFBR cores, especially under low flow rate conditions. 14 refs. 


28473 Low flow film boiling heat transfer on vertical surfaces. II. 
Empirical formulations and application to BWR-LOCA analysis. 
Leonard, J.E.; Sun, K.H.; Dix, G.E. (GE, Nucl Energy Syst Div). 
AIChE Symp. Ser.; 73: No. 164, 7-13(1977). 

For the loss-of-coolant accident (LOCA) analysis of a BWR 
there are several conditions which require that the heat tranfer 
coefficient be specified for film boiling on a high-temperature surface 
exposed to a low-flow two-phase mixture. A model for such condi- 
tions has been developed from existing pool film boiling correlations 
and considerations identified in the theoretical model of Part 1. The 
model includes the heat transferred by convection due to the vapor 
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boundary layer and that transferred by radiation between the —_ 
temperature surface and the liquid. The developed model is verified 
against a range of experimental data relating to BWR-LOCA condi- 
tions. 11 refs. 


28474 Dryout delay during blowdown. Belda, W.; Mayinger, F. 
(Tech Univ of Hannover, Ger). AIChE Symp. Ser.; 73: No. 164, 21- 
29(1977). 

To predict the wall temperatures of the heater rods during a 
LOCA in a BWR the onset of dryout must be well known depend- 
ing on the thermo- and hydrodynamic conditions in the reactor core. 
Up to now no corresponding model is available, and the used steady 
state equations usually yield to shorter delay times in comparison to 
experimental results. Therefore a simple calculation model is present- 
ed, verified by blowdown tests carried out with the model fluid 
Freon 12. The scaling laws necessary to compare the results with 
original tests are evaluated. 11 refs. 


28475 Investigation of the level swell core-cooling mechanism for 
a PWR. Abdel-Khalik, S.I.; Bailey, R.T. (Babcock and Wilcox Co 
Lynchburg, Va.). AIChE Symp. Ser.; 73: No. 164, 30-34(1977). 

The level swell core-cooling mechanism for a pressurized 
water reactor is experimentally investigated. An electrically heated 
56-tube bundle is used to simulate the reactor core. The thermal- 
hydraulic response of the bundle is predicted by means of the 
FOAM2 code. The results show good agreement between experi- 
mental and predicted values of swell levels, steaming rates, and void 
fraction distributions. The predicted fluid and tube temperatures in 
the steam-cooled region are generally higher than their experimental 
counterparts. 8 refs. 


28476 Reflood heat transfer in a light water reactor. Kirchner, 
W.; Griffith, P. (MIT, Cambridge, Mass). AIChE Symp. Ser.; 73: No. 
164, 51-62(1977). 

Investigation of heat transfer processes occurring during the 
reflood stage of a hypothetical loss of coolant accident indicated that 
peak cladding temperature excursions are terminated by the presence 
of entrained liquid drops in a vertical flowing vapor stream. A 
physically based calculational method, incorporated in a computer 
code, REFLUX, has been developed to predict these transients. The 
local heat transfer coefficient is evaluated by constructing a boiling 
curve based on the continuous liquid level, a liquid carryover 
criterion, the clad temperature, and the local! flow conditions. Pre- 
dictions of temperature-time histories for selected FLECHT reflood 
simulations show favorable agreement. Underprediction of car- 
ryover rates due to poor void fraction definition, and axial conduc- 
tion effects at low flooding rates require further work. 38 refs. 


28477 Experimental study of a horizontal layer of fluid with 
volumetric heating and unequal surface temperatures. Suo-Anttila, 
A.J.; Catton, I. (Univ of Calif, Sch of Eng, Los Angeles). AIChE 
Symp. Ser.; 73: No. 164, 72-77(1977). 

An experimental study has been conducted to measure the 
effect of unequal boundary temperatures on the heat transfer from a 
horizontal fluid layer with volumetric heating. The results are in 
terms of two Nusselt numbers (upper and lower surface heat trans- 
fer) which are presented for values of a Rayleigh number based on 
the internal heat generation and a Rayleigh number based on the 
surface to surface temperature difference. Data has been obtained for 
values of the internal Rayleigh number up to 10’? and the external 
Rayleigh number from -10'° to +10'°. Comparison is made with 
theory and the theory is shown to adequately predict the effect of 
unequal surface temperatures. 4 refs. 


28478 Emergency cooling system for nuclear reactors. Frisch, E.; 
Frisch, D.R.; Andrews, H.N. (to Westinghouse Electric Corp., 
Pittsburgh, Pa. (USA)). Canadian Patent 990,866/A/. 8 Jun 1976. 
2 Ip. 


Upon loss of coolant in a nuclear reactor as when a coolant 
supply or return line breaks, or both lines break, borated liquid 
coolant from an emergency source is supplied in an amount to 
absorb heat being generated in the reactor even after the control 
rods have been inserted. The liquid coolant flows from pressurized 
storage vessels outside the reactor to an internal manifold from 
which it is distributed to unused control rod guide thimbles in the 
reactor fuel assemblies. 


ACCIDENT LIABILITY 


28479 (PB—271427) Catastrophic events leading to de facto 
limits on liability. Solomon, K.A.; Okrent, D. (California Univ., Los 
Angeles (USA). Dept. of Chemical, Nuclear, and Thermal Engineer- 
ing). May 1977. 37p. (UCLA-ENG—7732). NTIS PC A03/MF AO1. 

This study conducts an overview of large technological sys- 
tems in society to ascertain prevalence, if any, of situations that can 
lead to catastrophic effects where the resultant liabilities far exceed 
the insurances or assets subject to suit in court, thereby imposing de 
facto limits on liability. Several potential situations are examined: 
dam rupture, aircraft crash into a sports stadium, chemical plant 
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accident, shipping disaster, and a toxic drug disaster. All of these 
events are estimated to have probabilities per year similar to or 
larger than a major nuclear accident and they are found to involve 
potential liability far exceeding the available resources, such as 
insurance, corporation assets, or government revenues. 


28480 Atomic Power Insurance Act violates the Constitution of 
the United States. Ackerman, A.J. Am. Soc. Mech. Eng., [Pap.]; No. 
77-WA/TS-S5, vp(1977). 

The revolutionary new technology of atomic energy, having 
initially been developed for the atomic bomb in wartime, has been 
held under political and governmental monopoly-type management 
both for military and civilian p . The engineering profession 
has failed to insist on the application of its traditional disciplines and 
standards of responsibility for public safety as this new technology 
was woven into the American economy. The private insurance 
industry has stepped aside and to all intents and purposes atomic 
power plants are uninsurable. The United States Congress created 
the Atomic Energy Commission to manage this new technology, and 
the Price-Anderson Indemnity Act has committed $500 million of 
taxpayer funds to compensate the survivors in the event of a major 
failure or accident; but this is recognized as covering less than 10 
percent of the potential cost of a failure. In March 1977 a United 
States District Judge declared this Act unconstitutional. The Court's 
decision (in condensed form) is presented in this paper as a document 
of historical importance to the engineering profession and to all 
Americans. 15 refs. 


ENERGY STORAGE 


REFER ALSO TO CITATION(S) 28553 


28481 (CONF-760212—) Energy storage: user needs and tech- 
nology applications. (Electric Power Research Inst., Palo Alto, Calif. 
(USA); Energy Research and Development Administration, Wash- 
ington, D.C. (USA)). 1977. 429p. Dep. NTIS, PC A19/MF AOl. 

From Engineering foundation conference; Pacific Grove, 
CA, USA (8 Feb 1976). 

Eighteen papers were presented at the conference. A separate 
abstract was prepared for each paper. (RCK) 


28482 (CONF-760212—, pp 2-18) Utility view of energy storage 
devices. Whyte, M.D. 1977. 

From Engineering foundation conference; Pacific Grove, 
CA, USA (8 Feb 1976). 

In Energy storage: user needs and technology applications. 

Technical and economic aspects of energy storage by the 
electric utility industry are assessed. (TFD) 


28483 (CONF-760212—, pp 19-52) Assessment of energy storage 
for electric utilities. Schneider, T.R. (Public Service Electric and 
Gas Co., Newark, NJ). 1977. 

From Engineering foundation conference; Pacific Grove, 
CA, USA (8 Feb 1976). 

In Energy storage: user needs and technology applications. 

The results of an assessment of energy storage for use by 
electric utilities are presented. The potential role of energy storage in 
meeting the demand for low cost electricity and technical options 
that provide a basis for development of an effective research and 
development program are discussed. 


MAGNETIC 
REFER ALSO TO CITATION(S) 29931, 29935 


28484 (CONF-760212—, pp 349-365) Superconducting magnetic 
energy storage: promises and problems. Hassenzahl, W.V. 1977. 

From Engineering foundation conference; Pacific Grove, 
CA, USA (8 Feb 1976). 

In Energy storage: user needs and technology applications. 

The cost of fossil fuels, in particular petroleum, has increased 
far faster in the last few years than most other commodities. Coupled 
with decreasing load factors on many electric utility systems, this 
increase has resulted in excessive power costs for the peak and 
sometimes even the intermediate load. Today there is a need for 
efficient, reliable, inexpensive, and easily sitable energy storage 
systems to replace gas turbines and the inefficient coal-fired power 
plants. Superconducting Magnetic Energy Storage (SMES) promises 
to satisfy some of utilities’ peak and intermediate power needs. 
However, because of the nature of the costs of SMES systems as a 
function of size and the relatively high power capacity (compared to 
other storage systems), the first applications of this technology will 
likely be for system stability, spinning reserve, or other short term 
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energy needs. Since the technology of SMES is in its infancy 
compared to many other devices used by the utilities, there are 
several technical areas which require research. These areas, includ- 
ing structural materials at low temperatures, refrigerators, inexpen- 
sive superconducting materials, etc., are being studied at a variety of 
institutions. The areas in which research is being carried out, or is 
needed to develop SMES are described. 


28485 (CONF-760212—, pp 367-382) Superconductive energy 
storage inductor—converter units for power systems. Peterson, H.A. 
(Univ. of Wisconsin, Madison). 1977. 

From Engineering foundation conference; Pacific Grove, 
CA, USA (8 Feb 1976). 

In Energy poe: user needs and technology applications. 

The objective of the Superconductive Energy Storage Re- 
search and Development Program at the University of Wisconsin is 
to establish a sound technical and economic basis for arriving at a 
decision to build or not to build an I-C Gindecieed anvetiath unit 
experimental model with warm support in bedrock probably in the 
range from 10 to 30 MWh of energy storage capability. Bedrock 
appears to provide the only possible means for realizing the required 
low structural costs. Furthermore, the inherent advantage of econo- 
my of size so unique for magnetic energy storage (but so characteris- 
tic of most other major components in large bulk power transmission 
systems) provides strong motivation for establishing the technology 
essential to ultimate realization of the envisioned longer range bene- 
fits in very large sizes, say 10,000 MWh. I-C units are shown to have 
cost advantages in larger sizes representative of bulk power transmis- 
sion system concentrated storage needs. Projected steady-state as 
well as dynamic power system benefits and credits are shown to be 
substantial. Foreseeably, I-C units would be logical companions for 
base load generation regardless of the prime mover energy source 
(coal, nuclear fission, or fusion). 


28486 (COO—4206-2) Security assessment of power systems in- 
cluding energy storage. Progress report, July 1, 1977—October 1, 
1977. Carroll, D.P.; Triezenberg, D.M. (Purdue Univ., Lafayette, 
Ind. (USA). School of Electrical Engineering). Oct 1977. Contract 
EC-77-S-02-4206. 21p. Dep. NTIS, PC A02/MF AO1. 

Work has continued on the development of simplified models 
for the power converters used to interface superconducting magnets 
and storage batteries with an ac system. During the present phase of 
the project the emphasis has been on the application of force- 
commutated converter (FCC) circuits. Simplified analytical models, 
suitable for power system control studies, have been postulated for 
current-fed and voltage-fed converters to be used respectively in 
inductor-converter (IC) units and battery-converter (BC) units. De- 
tailed computer simulations have also been developed for these 
converters. During the next phase of the project, the simplified FCC 
models will be verified using a detailed computer simulation of a 
power system with the FCC units incorporated. 


28487 (COO—4206-3) Security assessment of power systems in- 
cluding energy storage. Progress report, October 1, 1977—December 
31, 1977. Carroll, D.P.; Triezenberg, D.M. (Purdue Univ., Lafayette, 
Ind. (USA). School of Electrical Engineering). Jan 1978. Contract 
EC-77-S-02-4206. 46p. Dep. NTIS, PC A03/MF AO1. 

Work has continued on the development and verification of 
simplified analytical models for force-commutated converter (FCC) 
circuits used to interface superconducting magnets and storage bat- 
teries with a three-phase power network. The simplified model 
developed for the current-fed FCC is presently being verified using 
detailed computer simulations of an inductor-converter (IC) unit 
interfaced with a power system equivalent. A simplified model was 
also developed for a voltage-fed FCC to be used with storage 
batteries. The voltage-fed model has been verified through computer 
simulations, and is described in detail. Work has also continued on 
the special work task involving the application of small IC units for 
system damping. This task involves the coordination of efforts at 
Purdue, Bonneville Power Administration, and Los Alamos Scientif- 
ic Laboratories in order to design an experimental device to be 
installed on the BPA system. A progress report on this task is 
included. 


COMPRESSED GAS 


28488 (CONF-760212—, pp 278-289) Turbomachinery for com- 
pressed air energy og A _— Jarvis, P.M. (General Electric 
Co., Schenectady, NY). 1 

From Engince-ing "‘pkedion conference; Pacific Grove, 
CA, USA (8 Feb 1976). 

In Energy storage: user needs and technology applications. 

The General Electric Company has recently completed a nine 
month study to assess the technical and economic viability of com- 
pressed air energy storage systems. It was concluded that turboma- 
chinery technology is now available and with relatively straightfor- 
ward engineering development viable compressed air energy storage 
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systems could be built in the near term future. Experiments need to 
be conducted to determine the magnitude of potentially harmful 
storage carryover. Development of turbomachinery systems with 
higher pressure capability for use with intermediate and high pres- 
sure storage systems will improve performance and costs. Definition 
of specific development objectives and plans should be preceded by 
more detailed tradeoff analyses of performance and system and 
development costs. (TFD) 


28489 (CONF-760212—, pp 290-308) Adiabatic compressed air 
energy storage. Stephens, T. (Lincoln Lab., Lexington, MA). 1977. 

From Engineering foundation conference; Pacific Grove, 
CA, USA (8 Feb 1976). 

In Energy storage: user needs and technology applications. 

Conceptual design and operating parameters of a compressed 
air energy storage plant are presented. The overall storage efficiency 
of the example plant (72 percent) is close to typical values for 
conventional pumped hydroelectric storage systems. The capital 
costs estimated for this plant are preliminary in nature, and more 
detailed study is required to provide more reliable estimates. 


28490 Reducing energy consumption in compressed air systems. 
Nairn, J.W. (Atlas Copco (GB), Hemel Hempstead, Engl). Chart. 
Mech. Eng.; 24: No. 9, 66-68(Oct 1977). 

In the compressed air field and its relationship to the overall 
energy problem, there are two main areas of energy consumption: 
the efficient production of compressed air (within the medium 
pressure range up to 145 Ib/in? pressures; the efficient use of com- 
pressed air. In general, air compressors can be divided into two 
distinct groups, displacement types and dynamic types. The article 
concentrates on the former type where the pressure rise is obtained 
by enclosing a volume of air in a confined space after which the 
volume is reduced by mechanical action, and whose input power is 
above 40 kW. Possible energy savings are suggested in such areas as 
the prime mover of the compressor, the use of the compressed air, 
system maintenance, and in the recovery of cooling water heat. 


PUMPED HYDRO 
REFER ALSO TO CITATION(S) 28170 


28491 (CONF-760212—, pp 247-277) Underground pumped 
hydro storage. Mitchell, W.S. (Harza Engineering Co., Chicago). 
1977. 


From Engineering foundation conference; Pacific Grove, 
CA, USA (8 Feb 1976). 

In Energy storage: user needs and technology applications. 

The advantages of underground pumped hydro storage with 
respect to siting are discussed. Conceptual design and operating 
parameters of such a plant are presented. (TFD) 


FLYWHEELS 


28492 (CONF-760212—, pp 337-347) Fiber-composite flywheel 
development program. Gordon, H.S. (William M. Brobeck and Asso- 
ciates, Berkeley, CA). 1977. 

From Engineering foundation conference; Pacific Grove, 
CA, USA (8 Feb 1976). 

In Energy storage: user needs and technology applications. 

A test facility has been developed capable of spinning fiber- 
composite rotors to speeds sufficient to reach tensile failure stress 
levels in the composites. A program of designing and testing fly- 
wheels of various configurations is under way and experience to date 
discloses alternate design solutions worthy of pursuit. Tensile stress 
failure has not been demonstrated but composite failures at lower 
speeds have been observed. 


28493 (UCRL—79503(Rev.1)) Bibliographic and numeric data 
bases for fiber composites and matrix materials. McMurphy, F.E.; 
Quick, T.M. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 11 Jan 1978. Contract W-7405-ENG-48. 12p. (CONF- 
780414—1). Dep. NTIS, PC A02/MF AO1. 

From 2. conference on composite material; Toronto, Canada 
(16 Apr 1978). 

Research leading to the creation of bibliographic and numeric 
data bases of material propertties with particular emphasis to their 
application to modern flywheel technology is reported. The biblio- 
graphic data base was created to provide a direct means to visually 
examine pertinent literature. The numeric data base is being created 
to provide evaluated materials properties data for direct input to 
applications programs. These and related data bases are being pre- 
pared to serve DOE/STOR administrators and their contractors in 
the expanding field of energy storage. Data bases and their evalua- 
tion programs will be stored on a PDP-11/70 computer system at 
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LLL and be available for interactive use over the ARPAnet and by 
telephone dialup. 


THERMAL 


28494 (CONF-760212—, pp 316-325) Thermal energy storage 
phase change Lorsch, H.G. (Franklin Inst. Research Labs., 
Philadelphia). 1977. 


tom Engineering foundation conference; Pacific Grove, 

CA, USA (8 Feb 1976). 
In ergy storage: user needs and technology applications. 
While the simplest method of storing thermal energy is 
through sensible heat, a more compact storage method can be 
achieved ——_ oy change in phase of the storage material (latent 
heat — is permits charging and discharging of a storage 
device without large temperature changes. The most suitable phase 
change is the liquid/solid transition (heat of fusion). The liquid/gas 
transition (heat of vaporization), though connected with large inter- 
nal energy changes, involves major volume changes which give rise 
to difficult pone eel design problems. A summary of materials 


useful for latent heat storage at different temperatures is given in 
tabular form. (TFD) 


28495 (CONF-760212—, pp 385-407) Economic and technical 
feasibility 


for energy storage flywheels. Final briefing. 1977. 
From Engineering foundation conference; Pacific Grove, 
CA, USA (8 Feb 1976). 
In Energy storage: user needs and technology applications. 
ign, economics and operating parameters are presented on 
energy storage flywheels for vehicles and electric utilities. Data are 
presented in graphical and tabular form. (TFD) 


28496 (CONF-770955—3) Molten-salt thermal-energy storage 
systems. Dullea. J.F.; Maru, H.C. (Institute of Gas Technology, 
Chicago, Ill. (USA)). 1977. Contract EY-76-C-02-2888. 12p. Dep. 
NTIS, PC A02/MF AOl. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

The goals of the program described are to determine the 
technical feasibility of using inorganic salts as phase-change thermal- 
storage materials (PCM) for high-temperature (>300°C) applica- 
tions, to develop a mathematical model able to predict the behavior 
of a PCM in a latent-heat thermal-energy storage (TES) system, and 
to use this information in designing prototype, large-scale (100 to 100 
kWhr/sub t/) storage systems for further technical and economic 
evaluation. The first phase of the program, involving selection of a 
suitable storage material, mathematical modeling, heat-transfer anal- 
ysis, and operation of small-scale (< 10 kWhr/sub t/) TES systems, 
was completed. Results have been encouraging, showing good agee- 
ment between the mathematical model and the observed perform- 
ance. Further work on system analysis, performance improvements, 
and large-scale system design is now in progress. 


28497 Storage heat exchanger. Laing, N.; Laing, I. (to Thermo- 
Bauelement A.G., Murten (Switzerland)). German(FRG) Patent 
1,941,062/C/. 30 Oct 1975. 4p. (In German). 

This heat exchanger, which can be made for cold or heat 
storage, attempts to achieve appreciably better use of space, i.e. 
higher heat capacity per unit of space, than previous types of 
construction. This is produced by the use of storage elements with a 
fusable storage mass, by the immediate installation of cooling or 
heating registers in the storage tank, by the use of the extracted 
medium e.g. cold or hot water for the transport of cold or heat 
between heater or evaporator and store. Such equipment thus con- 
tains closely arranged storage elements in a storage tank, e.g. consist- 
ing of two deep drawn hemispherical shells containing the stroage 
mass. A heater or evaporator is installed at the top or bottom of the 
tank, so that circulation due to gravity occurs in the medium used as 
the working fluid. There are ducts for introducing and removing this 
fluid. Because of the large heat exchange surface between storage 
mass and working fluid, the usual individual quantities of 1/5 liter of 
cold water or a few liters of hot water can be extracted at constant 
storage temperature. The increase in volume during heating remains 
small, and causes no large forces on the container walls which have 
to be taken into account in construction. 


CHEMICAL 
REFER ALSO TO CITATION(S) 27948 


28498 (CONF-760212—, pp 216-243) Energy storage and trans- 
mission by chemical heat pipe. Vakil, H.B. (General Electric Co., 
Schenectady, NY). 1977. 

From Engineering foundation conference; Pacific Grove, 
CA, USA (8 Feb 1976). 
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In Energy storage: user needs and technology applications. 

A Chemical Heat Pipe (CHP) is a concept of transporting and 
storing high grade thermal energy by the use of reversible, exother- 
mic/endothermic chemical reactions. It embraces three major areas 
of energy management—energy transmission, storage, and conserva- 
tion. The importance of these three areas stems from the projected 
shortages of prime fossil fuels, the desire to substitute oil and gas by 
coal and nuclear energy, and the necessity of minimizing foreign oil 
imports required to make up the energy deficit. The scheme is 
examined in detail with emphasis on the CH, + H2O reversible CO 
+ 3He and CsHe + 3He reversible CsHi2 reactions. (TFD) 


28499 (CONF-760212—, pp 326-333) Storage of thermal energy 
in reversible chemical reactions. Simmons, J.A.; Knasel, T.M. (Sci- 
ence Applications, Inc., McLean, VA). 1977. 
tom Engineering foundation conference; Pacific Grove, 

CA, USA (8 Feb 1976). 

In Energy storage: user needs and technology applications. 

The theory and advantages of using reversible chemical reac- 
tions to store thermal energy are presented. To store maximum 
energy in a minimum volume, one of the reactants should be a 
that is freely available (e.g., water, Oz) or easily condensible (e.g., 
NHs). Some reaction systems that are subjects of current research 
are described. Metal oxide systems, using oxygen from air, also are 
described. Current critical research problems are indicated. 


28500 (SAND—77-8051) Thermochemical energy storage sys- 
tems: a review. Mar, R.W.; Bramlette, T.T. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). Feb 1978. Contract EY-76-C-04-0789. 47p. 
Dep. NTIS, PC A03/MF AOl. 

The report reviews the characteristics of thermochemical 
storage systems, analyzes the present state-of-the-art of the relevant 
technical disciplines, and presents some potential solar storage appli- 
cations. The material has been prepared as an invited contribution to 
the Solar Energy Handbook, W.C. Dickinson and P.N. Cheremisin- 
off, eds., to be published by Marcel-Decker. 


BATTERIES 
REFER ALSO TO CITATION(S) 28826 


28501 (NTIS/PS—77/1026) Silver cells (citations from the 
NTIS data base). Report for 1964-Nov 77. Smith, M.F. (National 
Technical Information Service, Springfield, Va. (USA)). Nov 1977. 
272p. NTIS PC NO1/MF Nol. 

Citations of Federally funded research are presented on silver 
cell primary and storage batteries with respect to electrochemistry, 
separators, hermetic seals, electrolytes, electrodes, pH reliabil- 
ity, and applications. Studies concerning silver/zinc cells and silver/ 
cadmium cells are discussed in the majority of the abstracts. (This 
updated bibliography contains 267 abstracts, 69 of which are new 
entries to the previous edition.) 


28502 (NTIS/PS—77/1027) Silver cells (citation from the Engi- 
neering Index data base). Report for 1970-Nov 77. Smith, M.F. 
(National Technical Information Service, Springfield, Va. (USA)). 
Nov 1977. 104p. NTIS PC NO1/MF NO1. 

Citations of worldwide research on silver cell primary, stor- 
age, and solid-state batteries are included in this compilation. Studies 
on electrochemistry, electrodes, electrolytes, separators, reliability, 
charging, and performance are covered. The use of these batteries in 
spacecraft, electric automobiles, and submersibles is discussed. (This 
updated bibliography contains 97 abstracts, 7 of which are new 
entries to the previous edition.) 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 28512 


28503 (AD-A—046465) Production and engineering methods for 
Carb-Tek (trade name) batteries in fork lift trucks. Interim report 
Apr—Oct 76. Schaefer, J.C. (ESB, Inc., Yardley, Pa. (USA). ESB 
Technology Center). Oct 1976. Contract DAAK02-75-C-0035. 35p. 
NTIS PC A03/MF AO1. 

This report describes the technological development of the 
Carb-Tek Molten Salt Li/Cl system toward prototype production 
for eventual assembly into fork lift truck batteries. Engineering 
developments, cost reductions, and pilot line operations are de- 
scribed and discussed. Battery modules are being constructed. 


28504 Electric storage batteries. Grenness, M. (to Chloride 

Group Ltd.). US Patent 4,064,325. 20 Dec 1977. Priority date 14 Feb 

— United Kingdom of Great Britain and Northern Ireland (UK). 
p. 


An electric accumulator has an alkali metal as the reactant at 
the negative electrode and a cationically conductive separator phys- 
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ically separating the reactant at the negative electrode from a 
reactant at the positive electrode, while permitting passage of cations 
of the alkali metal through it. The reactant at the positive electrode 
comprises a mixture which, in the fully charged state, comprises 5 to 
75 mole percent of aluminum chloride and 95 to 25 mole percent 
iron III chlo loride. 4 figures. 


PERFORMANCE AND TESTING 


28505 Industrial nickel cadmium batteries. Albon, C. Chart. 
Mech. Ei a: 24: No. 9, 34-36, 38(Oct 1977). 

en looking for a power source one consideration an engi- 
neer will take is the energy density of each alternative. And it is 
precisely in this area that the battery, as a primary source of power, 
displays its weakest face. For in spite of much aggressive research, a 
battery has yet to be developed which will economically match the 
energy density of, for example, the internal combustion engine. But 
nevertheless the storage battery continues to play a vital role in 
almost every walk of life. The article discusses the applications, 
performance and development of one of the most versatile battery 
types--the nickel/cadmium cell. 


28506 Resonance method of determination of the remanent dis- 
charge capacity of nickel-cadmium storage batteries. Davidenko, 
G.M.; Zaitsev, A.V. (Saratov Polytech Inst, USSR). Izv. Vyssh. 
Uchebn. Zaved., Energ.; No. 4, 129-130(Apr 1977). (In Russian). 

It is experimentally shown that resonance frequency charac- 
terizes the remanent discharge capacity of a storage battery. A 
method of calculation of the parameters of the equivalent circuit of a 
storage battery on ac is given. Based on the calculation formulas 
obtained, the “Faraday” capacity is determined, in accordance with 
which remanent discharge capacity of a storage battery may be 
determined. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 28682 


28507 (AD-A—044888) A survey of the use of ceramics in 
battery and fuel cell applications. Final report Jan—Jun 77. Brooman, 
E.W.; Shillito, K.R.; Boyd, W.K. (Battelle Columbus Labs., Ohio 
(USA)). Jun 1977. Contract DAAG46-77-M-0460. 87p. NTIS PC 
A05/MF AOl1. 

A survey has been carried out examining the use of ceramics 
in battery and fuel cell applications. Brief descriptions and character- 
istics of batteries are presented, including those operating at near 
ambient and at elevated temperatures. The current technology of 
fuel cells is also discussed. Finally, a detailed analysis of the problem 
areas and related research needs for ceramics in these applications is 
provided together with recommendations for future work in this 
area. 


28508 (N—77-28587) Polymeric membrane systems of potential 
use for battery separators. Philipp, W.H. (National Aeronautics and 
Space Administration, Cleveland, Ohio (USA). Lewis Research 
Center). Jul 1977. 15p. (NASA-TM-X—3567; E—9092). NTIS PC 
A02/MF A0Ol1. 

Two membrane systems were investigated that may have 
potential use as alkaline battery separators. One system comprises 
two miscible polymers: a support polymer (e.g., polyvinyl formal) 
and an ion conductor such as polyacrylic acid. The other system 
involves a film composed of two immiscible polymers: a conducting 
polymer (e.g., calcium polyacrylate) suspended in an inert polymer 
support matrix, polyphenylene oxide. Resistivities in 45-percent po- 
tassium hydroxide and qualitative mechanical properties are present- 
ed for films comprising various proportions of conducting and 
support polymers. In terms of these parameters, the results are 
encouraging for optimum ratios of conducting to support polymers. 


28509 (UCID—17740) Anodic behavior of calcium in aqueous 
sodium hydroxide/chloride: (compilation of experimental data). 
Hosmer, P.; Cooper, J. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 3 Jan 1978. Contract W-7405-ENG-48. 81p. 
Dep. NTIS, PC A0S5/MF AO1. 

The investigation of the anodic dissolution of calcium in 
aqueous solutions of sodium chloride and hydroxide is described. 
Although calcium passivates in pure hydroxide solutions (greater 
than 3 M), the addition of the chloride ion induces a stable active 
state which obeys a linear polarization law with an electrical resistiv- 
ity of 30 to 300 ohm-mm2. Open circuit potentials range from -3.1 V 
(vs SCE) for dilute hydroxide/chloride (less than 3 M OH", less than 
0.1 M Cl- ) solutions to -1.5 V near the saturation limit. Coulombic 
efficiency is proportional to the hydroxide concentration, approach- 
ing 100 percent near the mutual solubility limit of sodium hydrox- 
ide/chloride. On the basis of these efficiencies and polarization 
studies, for a cathode polarization of 0.4 V at 1 KA/m?, a calcium— 
air cell should operate with a 35 to 40 percent thermodynamic 
efficiency. 8 figures, 63 tables. 
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28510 Cell sealing means. Naylor, D. (to Mallory Batteries 
Ltd.). US Patent 4,064,329. 20 Dec 1977. Priority date 29 Jul 1974, 
United Kingdom of Great Britain and Northern Ireland (UK). 2p. 

A sealing means for an electrochemical cell containing elec- 
trolyte is described. The sealing means includes a body of material 
capable of absorbing electrolyte and thereby helping to minimize 
electrolyte leakage from the cell. 


28511 Variation of the morphological and the catalytic properties 
of active carbon-nickel catalysts. Skowronski, J.M. (Inst of New 
a Conversion, Acad of Min and Metall, Poznan, Pol). Fuel; 56: 

4, 385-389(Oct 1977). 

The relation between the evn and the catalytic 
properties of active carbon-nickel catalysts was investigated in con- 
nection with using these catalysts as cathodes in air-zinc cells. The 
samples, containing different amounts of deposited nickel nitrate, 
were activated in carbon dioxide. During the process of activation 
changes in texture, porosity, surface area and helium density ap- 
peared. These properties are discussed in relation to the catalytic 
activity of the active carbon-nickel catalysts. It was found that the 
properties mentioned above may be modified according to the nickel 
content. 


APPLICATIONS 
REFER ALSO TO CITATION(S) 28829, 28834, 28835, 28836, 28841 


28512 (CONF-760212—, pp 165-182) Batteries for energy stor- 
age: potential applications and alternative technologies. Birk, J.R. 
(Electric Power Research Inst., Palo Alto, CA). 1977. 

From Engineering foundation conference; Pacific Grove, 
CA, USA (8 Feb 1976). 

In Energy storage: user needs and technology applications. 

The exciting prospect of electric vehicles and the attractive- 
ness of bulk battery energy storage for utility application have 
created a great deal of interest in R and D on advanced battery 
systems. Unlike the attitude toward virtually all other energy-related 
technologies, it is difficult to find an opponent to batteries. This 
general interest in battery technology has generated, with little 
opposition, more government and EPRI/utility funds for battery R 
and D than all other advanced energy storage technologies com- 
bined. The advantages and limitations of batteries are outlined, and 
the various technologies being considered for the two major applica- 
tions, load-leveling and electric vehicles, are discussed. 11 tables. 
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REFER ALSO TO CITATION(S) 28117 


28513 (N—77-28577) An annotated bibliography. Volume 1. Ap- 
pendix 2. Blow, S.J. (National Aeronautics and Space Administra- 
tion, Langley Station, Va. (USA). Langley Research Center). Jul 
1977. 848p. (NASA-TM—74765). NTIS PC A99. 

Abstracts of reports concerning energy are presented. The 
topics reported include: energy and power, hydrogen and other 
fuels, waste heat utilization, nuclear, solar, and energy storage. 


28514 (N—77-28578) An annotated bibliography. Volume 2. Ap- 
pendix 2. Blow, S.J. (National Aeronautics and Space Administra- 
tion, Langley Station, Va. (USA). Langley Research Center). Jul 
1977. 874p. (NASA-TM—28578). NTIS PC A99. 

Abstracts of reports converning energy and power, hydro- 
gen, and other fuels, waste heat utilization, nuclear, solar, and energy 
storage are presented. 


28515 (PB—271663) State planning for winter energy emergen- 
cies. Final report 1976—1977. Kaufman, H.A. (Faucett (Jack) Asso- 
ciates, Inc., Chevy Chase, Md. (USA)). Aug 1977. Contract FEA- 
CR-04-70132. 371p. (GACKFAU—77-182-2). NTIS PC A1l6/MF 
AOl. 

This report discusses state and Federal planning for and 
operations during an energy emergency. It shows how state laws, 
data, policies, plans, decisions, and actions can be improved and how 
the federal government can help in such emergencies. The experi- 
ence of four states (Minnesota, Tennessee, New Jersey, and Pennsyl- 
vania) during the winter of 1976-77 is examined. 


28516 (PB—271953) Highway statistics, 1975. Section 1. Vehi- 
cles, drivers and fuels. Annual report No. 31. (Federal Highway 
Administration, Washington, D.C. (USA)). Jul 1977. 124p. (FHWA/ 
HP/HS—75/01R). NTIS PC A03/MF AO1. 

The publication presents the 1975 statistical and analytical 
tables of general interest on motor fuel, motor vehicles, driver 
licensing, and highway-user taxation. The Highway Statistics series 
has been published annually beginning with 1945. 
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Pay! (PB—272178) Role of scientific and technical information 

in critical period management. Volume I. Final report. (Gellman 
Research Associates, Inc., Jenkintown, Pa. oa May 1977. Con- 
tract NSF76-05499. 152p. NTIS PC A08/MF A 

Portions of this document are not fully fepible. 

The purpose of this study was to examine the role of scientific 
and technical information in the resolution of domestic crises. The 
study was designed to be an exploratory effort, which would pro- 
vide insight into the use of scientific and technical information and 
= ypotheses which could be employed in future ex ents 

yses. The method used to conduct the studies included the 
preparation and analysis of four ex post case histories of domestic 
= The crises examined include: Penn Central bankruptcy, Oil 

pena of 1973-74, Emergency blackout of September 20, 1970 in 
New York City, and the Apollo 13 incident. 


ENERGY ANALYSIS AND MODELING 


REFER ALSO TO CITATION(S) 28531, 28590, 28609, 28640, 
28644, 28645 


28518 (AD-A—044131) Energy System Analysis Procedure 
(ESAP). Final report. Amos, J.M. (Missouri Univ., Rolla (USA). 
Dept. of Engineering Management). Jun 1977. Contract F33615-76- 
C-5384. 133p. NTIS PC A07/MF AO1. 

Energy is vital to any production program and an energy 
shortage can substantially affect industrial production. The objective 
of this research project was to develop a system for analyzing the 
impact of various degrees of energy reductions (shortages) during 
crises on industrial production facilities Fee in Industrial 
os among Planning (IPP) programs. The researcher developed 

ergy System Analysis Procedure (ESAP) for assessing the 
effects of energy reduction on production planning. The total energy 
requirements for manufacturing activities are analyzed for their 
effects on production. The method involves programming of the 
plant or facility in question from the viewpoint of physical units. The 
research recommended that the Air Force implement a system to 
evaluate the effects of energy reduction of IPP plant capabilities and 
work to enact an energy priority regulation for plants with the IPP 
program. Also, the research found that most IPP programs are out 


of date and are not being updated and reviewed periodically. 
(Author) 


28519 (BNL—23508) Linear-programming approach to county- 
level energy-scenario tion. Meier, P.M. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 
33p. (CONF-771152—1). Dep. NTIS, PC A04/MF AO1. 

From Joint national ORSA/TIMS meeting; Atlanta, GA, 
USA (8 Nov 1977). 

Many recent national and regional Energy Planning Studies 
utilize the scenario approach as a framework for R and D Assess- 
ment or policy analysis, with information detail at best to the census 
or Reliability Council Region level. Unfortunately, such scenarios 
are of limited utility to State Agencies, or to those interested in 
environmental-impact or resource-constraint questions. This paper 
describes an LP disaggregation procedure to translate regional 
energy scenarios to county-level detail, with emphasis on the electric 
and coal sectors, allowing direct and more-useful assessment of 
facility siting, resource constraint, and environmental-impact consid- 
erations as an inherent component of scenario analysis. 


28520 (BNL—50641) Initial multi-national study of future 
energy systems and impacts of some evolving technologies. (Brookha- 
ven National Lab., Upton, N.Y. (USA); Kernforschungsanlage Jue- 
lich G.m.b.H. (Germany, F.R.)). 25 Mar 1977. Contract EY-76-C-02- 
0016. 60p. (JUL—1406). Dep. NTIS, PC A04/MF AO1. 

Participants from thirteen member nations of the International 
Energy Agency and the Commission of European Communities 
have been conducting cooperative energy systems analyses, the goal 
of which is to evaluate the possible impacts of new and conservation 
technologies. Such studies are intended to provide analytical bases to 
aid future decisions on cooperative research and development pro- 
jects. In the initial studies, a quantitative description of the 1974 
energy system has been prepared for each participating nation. The 
nations accounted for approximately half of the world energy con- 
sumption in 1974. They imported more than 30 percent of their 

primary energy requirements from other nations of the world. Oil 
and natural gas s — almost */, of the energy. Reference projec- 
tions were made for the years 1985 and 2000 to provide base cases 
for studies of the impacts of new and conservation technologies. 
Although these projections are not intended to be forecasts, taken 
together they indicate an increasing gap between the demand for 
energy and foreseeable domestic supplies, thus underscoring the 
urgency for the vigorous introduction of new energy technologies as 
well as the need for strong efforts in energy conservation. Some 
preliminary evaluations of selected technologies were made as a 
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function of current development plans. None of these technologies 
taken individually appear capable of balancing the demand-supply 
equation. 


28521 (CONF-770870—, pp 148-165) Role of the energy audit in 
energy management. Snyder, W.T.; Symonds, F.W. (Univ. of Ten- 
nessee, Knoxville). 1977. 

From Proceedings of the faculty institute energy conserva- 
tion) theory and practice; Oak Ridge, TN, USA (1 Aug 1977). 

In Energy conservation: theory and practice. 

This paper describes some of the practical aspects of the 
energy audit as the principal element of an energy management 
program. The energy audit consists of two phases, the first phase 
involving the accumulation and analysis of energy use and produc- 
tion records, and the second phase involving an on site, walk 
through audit of the facility. The energy audit leads to an identifica- 
tion of potential energy-conservation opportunities (ECOs). A sys- 
tematic procedure is described for analyzing the potential energy 
and cost savings of an ECO as well as a first-level economic analysis 
of payback period for various levels of capital investment required to 
implement the ECO. 


28522 (COO—2865-11) Final report. Bullard, C.W. (Illinois 
Univ., Urbana (USA). Center for Advanced Computation). 30 Sep 
1977. Contract EY-76-S-02-2865. 17p. Dep. NTIS, PC A02/MF 
AOl. 

Work performed from March 1976 through September 1977 
in support of the ERDA net energy analysis program is summarized. 
A handbook was prepared for use by persons performing net energy 
analyses. It includes a standardized set of energy intensities for 357 
types of goods and services, and embodies several methodological 
advances over earlier publications. It has now been published as 
ERDA document 77-61. Since many issues surrounding net energy 
analysis center on definitions of system boundaries, methods consist- 
ent with economic models used in the ERDA planning process were 
developed. Quantitative estimates were made for the effects of 
certain deviations from this “standard”, including internalization of 
R and D expenditures, regulation, and capital investment. Subse- 
quent analyses will evaluate the applicability of more substantial 
deviations from current conventions. A method was developed for 
evaluating net energy impacts of energy conservation options, and 
for comparing them to supply development alternatives. In addition, 

yses and consulting support were provided to other ERDA 
contractors as required, and papers were presented at several confer- 
ences throughout the year. 


28523 The energy cost of prospective fuels. Gartside, G. Search; 
8: No. 4, 105-111(Apr 1977). 

The prospective fuels discussed include those derived from 
solar energy--either directly and or through crops--coal, and urani- 
um. Coal must become the predominant energy resource again if the 
importation of energy is to be restricted. Substantial savings of coal 
could be made by investing coal energy into other energy-producing 
systems, particularly those using solar energy. The future for solar 
energy may lie in the extending of fossil fuels rather than in its use as 
a renewable fuel source in itself. 


28524 Primary energy substitution models: on the interaction 
between energy and society. Marchetti, C. (Int Inst for Appl Syst 
Anal, Laxenburg, Austria). Technol. Forecasting Social Change; 10: 
No. 4, 345-356(1977). 

An attempt is described to develop a “synthetic” model of 
primary energy substitution, using certain rules that proved fruitful 
in describing the substitution of other commodities. This model can 
be used for forecasting, and for checking the validity of certain 
objectives set for R and D in the field of energy. 3 refs. 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 28524, 28544, 28549, 28570, 
28571, 28574, 28590, 28596, 28626, 29979, 29980 


28525 (EMD—76-2) Auditing of political advertising by electric 
utilities and gas and oil companies. (General Accounting Office, 
Washington, D.C. (USA)). 16 Jul 1976. 32p. General Accounting 
Office, Washington, DC. 

Political advertising by electric utilities and natural gas and 
oil companies can affect legislation and influence public opinion to 
the benefit of companies’ owners. The Federal Power Commission 
has regulations designed to make owners of companies under Com- 
mission jurisdiction, rather than the consumer, bear the cost of such 
advertisements. The Commission, however, could do more to insure 
that consumers are not required to pay for political advertisements. 
The Internal Revenue Service also requires special treatment of 
political advertising costs by prohibiting inclusion of such costs as a 
normal operating expense for income tax purposes. GAO was unable 
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to evaluate the method used by IRS to insure that such costs were 
properly treated because IRS refused access to its records. 


28526 (EMD—76-10) Evaluation of proposed Federal assistance 
for financing commercialization of emerging energy technologies. 
(General Rihcentinn Office, Washington, D.C. (USA)). 24 Aug 
1976. 73p. Accounting Office, Washington, DC. 

Report to the Congress by the Comptroller General of the 
United States. 

This report provides a framework and perspective for consid- 
ering (1) energy actions that could contribute to solving energy 
problems in the next 10 to 25 years, and (2) the role of the Federal 
tyes in encouraging activity in each of the areas. Synthetic 
uels production, while technically feasible with first-generation 
technologies, is not cost effective in that total cost of output is not 
price competitive with foreign oil. Nor does it look as attractive 
when compared to other technologies, which were examined, on an 
incremental-price basis. It is believed synthetic fuels technologies 
should receive a high priority for government R, D, and D designed 
to develop more advanced and efficient production technologies; but 
giving assistance to commercialization of synthetic fuels at the 
present time is questioned. On the basis of this review, in terms of 
dollars expended on a cost-effective basis, it is believed that certain 
conservation measures have by far the greatest potential benefits and 
should have the top priority for stimulative government actions. 
Among the supply-increasing technologies considered, several tech- 
nologies were found to be cost effective either in total or in particu- 
lar geographic areas. These technologies are hydrothermal energy, 
municipal-waste-combustion systems, solar hot water and space heat- 
ing, and tertiary oil recovery. Because they are cost effective, these 
technologies would be the most efficient to implement in the near 
future in terms of dollars expended now and in the near future on 
supplies of energy. (MCW) 


28527 (EMD—77-7) Evaluation of the Federal Power 
Commission's rulemaking on utilities’ construction work in progress. 
(General Accounting Office, Washington, D.C. (USA)). 2 Dec 1976. 
19p. General Accounting Office, Washington, DC. 

GAO was asked to review a proposed Federal Power Com- 
mission rule to allow natural gas and electric utility companies to 
include construction work in progress in their bases for computing 
rates. The rulemaking order does not appear to serve adequately 
either of the purposes the Commission originally envisioned. The 


immediate financial impact appears to be minimal, and little change 
will result in the utilities’ allowances for funds used during construc- 
tion accounts. Of more importance, the rulemaking sets a precedent 
for the Commission to depart from its historic “used and useful” 
policy and provides an opening for utilities to submit future rate 
increase fillings with cost of construction work in progress in the 
rate base. 


28528 (LCD—75-436) Manufacturing technology: a changing 
challenge to improved productivity. (General Accounting Office, 
Washington, D.C. (USA)). 3 Jun 1976. 144p. Accounting Office, 
Washington, DC. 

Report to the Congress by the Comptroller General of the 
United States. 

This is GAO's study of how the U.S. compares to other 
nations in applying modern manufacturing technology by discrete 
parts, batch process manufacturers. These manufacturers constitute 
over 35 percent of the manufacturing firms in the U.S. and they 
manufacture most of the items procured by the Federal government. 
There are sufficient indications that the private sector is having 
difficulty maintaining its productivity in dealing with rapid changes 
in manufacturing technology. Moreover, the Federal government is 
the largest single purchaser of manufactured goods and if technology 
and productivity falter then the cost of these goods will increase 
accordingly. It appears that foreign competitors have an advantage 
of being able to exploit, develop, and diffuse manufacturing technol- 
ogy faster than the U.S. The U.S. will need to take a positive stance 
to improve its own diffusion of manufacturing technology so as to 
enhance productivity and remain competitive, it is observed in the 
report. GAO concludes that the U.S. needs to make manufacturing 
productivity a national priority to remain internationally competitive 
and to maintain strong industries. Although the study focuses pri- 
marily on discrete parts, batch-processing industries engaged in 
various forms of metal working, principally metal cutting, the princi- 
ples, problems, and potential for improved growth through comput- 
er-integrated manufacturing apply equally to other areas of manufac- 
turing, such as plastics, glass, and metal forming. The opportunities 
for improved productivity through automation in the service sector 
of the economy are great. Computer-integrated manufacturing is 
already taking place. Factors other than technology, investment 
capital, employee-management attitudes and relationships, institu- 
tional characteristics, monetary policy, raw material endowment, are 
interwoven to make up a nation’s productivity. (MCW) 


28529 (PB—271665) A report on regional profile, energy-impact- 
ed communities. Garrett, P.G.; Webb, C.J. (Federal Energy Adminis- 
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tration, Lakewood, Colo. (USA). Region VIII). Jul 1977. 372p. 
(FEA—77-8-4). NTIS PC A16/MF AOl. 

This report deals with energy impacted communities in Fed- 
eral Region 8. Characteristics, conditions, resources, and local gov- 
ernment structures have been described and analyzed. The report 
includes data on 188 energy impacted communities. A te 
analysis has been made for each state. In addition, a regional sum- 
mary delineates particular findings and notes similarities and differ- 
ences in the states and changes in 1977 over 1976. The data have 
been compiled from questionnaires completed by designated local or 
state personnel for each of the energy impacted communities. 


28530 Economics of regulation: externalities and institutional 
issues. Kahn, A.E. Public Util. Fortn.; 101: No. 3, 23-26(2 Feb 1978). 

In two previous articles, "Can An Economist Find Happiness 
Setting Public Utility Rates” and "Applications of Economics to 
Public Utility Rate Structures”, PSone in Public Utilities Fort- 
nightly January 5 and January 19, 1978, respectively, the author 
summarized his experiences in applying elementary economic princi- 
ples to the regulation of public utilities in New York state, specifical- 
ly to setting utility rates. In this article, Mr. Kahn discusses second- 
best considerations and externalities. He points out that opponents of 
marginal-cost pricing--particularly of electricity--have in recent 
years become enthusiastic exponents of the theory of second best. 
What is required, he feels, is an examination of how other, most 
directly pertinent prices in the economy do actually stand relative to 
their marginal costs. These would be the prices of goods and 
services for which electricity is a substitute; with which electricity is 
used as a complement; in whose supply electricity is an input; and 
which themselves constitute inputs in the production and delivery of 
electricity. Oil and gas are more complicated cases. External costs, 
such as abatement requirements, are considered when setting rates. 
The author points out other regulatory issues to be considered in 
decision making to conclude this series of articles. (MCW) 


28531 Product technology and the consumer. Montgomery, G.F. 
(National Bureau of Standards, Washington, DC). Sci. Am.; 237: No. 
6, 47-53(Dec 1977). 

In 1975 the people of the U.S. bought nearly 127 million 
major household appliances, which had a retail value of more than 
$14.5 billion. Few of the buyers had much information enabling 
them to compare one brand with another wisely, particularly if they 
were concerned about the durability of the appliance and its lifetime 
cost (a sum of what the buyer would spend to buy it, to maintain it 
and to pay for the energy it would require). At the end of 1977 the 
situation was much the same. Partly as a result of the “consumer 
movement” of recent years and partly because of rising concern over 
the efficient use of energy, Congress has passed legislation calling on 
various Federal agencies to establish certain standards for the per- 
formance of major appliances. Work in progress at the NBS Center 
for Consumer Product Technology promises to make available to 
the consumer a substantial amount of information on the durability 
and efficiency of appliances. What one can expect to see as a result 
of this work is a labeling system for certain appliances that will set 
forth, at the point of sale, a measure of the energy the appliance 
requires in normal use and the efficiency with which the energy is 
used. Thus the buyer can ascertain by comparing labels that the 
appliance with the lowest retail price may not be the cheapest in the 
long run because of its large energy requirements or relative ineffi- 
ciency. The difference between this labeling system and the informa- 
tion now available to the consumer in product brochures and con- 
sumer publications is that the label information will be standardized, 
based on accepted engineering tests of product performance and 
available at the point of sale. 


28532 Perspectives on the pricing of energy. Amin, M.S. 
(OAPEC, Kuwait). OAPEC News Bull.; 3: No. 12, 12-14(Dec 1977). 

Until the prices of various alternative sources of energy are 
linked by a specific formula, the world will continue to move closer 
to the precipice of a real energy crisis. — such a formula, the 
crisis will result from the interplay of the following: inordinate 
consumption of energy resources; failure to develop sources of 
energy; failure to develop offshore exploration, drilling, and produc- 
tion; drop in oil recovery rates; and wasteful use of energy. The 
relatively cheap price of oil is the stimulator of elements that could 
precipitate the real crisis. A formula linking the price of oil with the 
prices of alternative energy sources is needed, thus making alterna- 
tive sources in world demand. Exploration techniques would be 
improved and rates of recovery would be enhanced, also. The 
consumer would then be mindful of the need not to waste energy. 


28533 Effects of energy price changes on commodity prices, 
interprovincial trade, and employment. Melvin, J.R. Buffalo; Univer- 
sity of Toronto Press (1977). 107p. . 

Published for the Ontario Economic Council. 

The Economic Council of Canada has been involved in an 
extensive study of the possibilities of free trade between Canada and 
the United States. Much less attention, however, has been paid to 
restrictions on interprovincial trade, at least in part because of the 
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fact that since provinces do not have the —— to impose tariffs and 
since restraints on interprovincial trade by provincial governments 
are forbidden by the BNA Act, this has never been seen as a major 
problem. However, recent events and a better understanding of the 
effects of taxes on trade suggest that further research in this area will 
be necessary if Ontario is to avoid being placed in a disadvantageous 
position relative to other provinces in Canada. This study examines 
the effects of interprovincial trade restrictions with specific attention 
being paid to energy sources, particularly petroleum and natural gas. 
Chapter 2 considers the broad question of interprovincial trade 
restrictions and is specifically concerned with the income redistribu- 
tion effects of a policy in which more than one domestic price for 
petroleum and natural gas exists, and an analogy is drawn with tariffs 
used to restrict international trade. Chapter 3 continues the investi- 
gation of the effects of energy cost changes by considering a simple 
empirical model. Specifically, through the use of the Ontario and 
Canadian input-output tables, an attempt is made to investigate the 
over-all price effects of an energy cost increase. These price effects 
will be composed not only of the direct cost to each industry but 
also the indirect cost through interindustry flows. In the light of this 
analysis, Chapter 4 discusses some of the policy options available to 
the Ontario government. Conclusions are made in the final chapter. 


28534 Multinational enterprises. Situation, advantages of an in- 
ternational sharing of work and risks for the national economy, 
hazards for the political order. Welbergen, J.C. (Deutsche Shell 
A.G., Hamburg (Germany, F.R.)). Oel; 14: No. 8, 220-223(Nov 
1976). (In German). 

In a seminar lecture the President of the German Shell AG, 
Johannes C. Welbergen, describes the multinational enterprises and 
their characteristics from his point of view. The most important 
reason for the existence of such enterprises were the long distances 
between production and storage places as far as mineral oil industry 
is concerned. But guaranteeing foreign markets and a lack of em- 
ployees in the own country can also lead to investments abroad. 
According to Welbergen’s opinion, multinational enterprises bring 
advantages to both their home country and to the foreign countries. 
In the home country economically powerful enterprises come into 
existence, which ensure and maintain employment. For countries of 
the third world investments by multinational enterprises are better 
than any development help given by governments. In this connec- 
tion he requests protection from nationalization, regretting that the 
enterprises are left without any help in the foreign countries. 


28535 Does the energy price increase call for a new economy- 
political tool. Conflicting targets: safety, economy, and ‘environmenta- 
lity’. Dolinski, U. (Deutsches Inst. fuer Wirtschaftsforschung, Berlin 
(Germany, F.R.). Abt. Bergbau und Energie). Buerger Staat; 26: No. 
1, 11-16(Mar 1976). (In German). 

The article deals with the question of whether the energy 
price increase in the last years calls for a new economy-political tool. 
The following political-economic requirement, to be looked upon as 
the basis of an energy economy are investigated: 1) supply security; 
2) environmental compatibility; and 3) price worthiness. The valua- 
tion of the 3 factors are given by the author in the given sequence as 
3, 2 and 1 point. Thus for primary energy carriers the following 
sequence results: nuclear energy, natural gas, brown coal, pit coal, 
petroleum. However, the secondary energy carriers electricity, dis- 
trict heating, coal processing products have proved to be superior. 


28536 Effects of increasing energy prices on the economy of the 
Federal Republic of Germany. How far can the present ‘stagflation’ be 
explained by higher energy prices. Mueckl, W.J. (Tuebingen Univ. 
(Germany, F.R.). Fachbereich Wirtschaftswissenschaft). Buerger 
Staat; 26: No. 1, 3-10(Mar 1976). (In German). 

The effect of increasing energy prices on the economy of the 
Federal Republic is investigated in the present article. The following 
conclusions are drawn: 1) The energy supply of the Federal Repub- 
lic today and in the foreseeable future is dependent on petroleum. 
The price level depends on the delivery prices of the OPEC coun- 
tries. 2) The energy price increase leads to a series of negative 
effects, e.g. increase of the price level, danger of a structural 
unemployment, decrease of the productivity growth rate, stagnation 
of the economy activity, smaller growth rates in living standards. 3) 
Repercussions on the availability of energy. The negative economic 
effects tend, however, to lose importance with increasing course of 
time. Precondition, however, is that crisis peaks such as the turn of 
the year 73/74 are not repeated. Finally, possibilities of an economic 
reaction on the oil producing countries are indicated. 


28537 Challenges for Appalachia: energy, environment and natu- 
ral resources. Washington, DC; Appalachian Regional Commission 
(1976). 589p. . 

The Appalachian Regional Commission has the goals of help- 
ing develop the area's natural resources, but assuring that the devel- 
opment is done in an environmentally sound manner and in a way 
that will provide a steady economic growth. In order to achieve 
these goals, knowledgeable cooperation of the citizens of the region 
is vital. This handbook provides the citizens with overviews and in- 
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depth discussions of various aspects of resource development. These 
include air pollution, energy and manpower, environmental educa- 
tion, environmental planning and land-use planning, mine reclama- 
tion, mine safety and health, natural disasters, solid wastes, timber, 
and water resources and land stabilization. In addition, there is a 
tabulation of ARC-funded research programs and a listing of other 
sources of information. (JSR) 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 28479, 28519, 28537, 28550, 
28577, 28632, 29371 


28538 (CONF-770870—, pp 223-236) Car design for economy 
and emissions. Marks, C.; Niepoth, G. (General Motors Corp., 
Detroit). 1977. 

From Proceedings of the faculty institute energy conserva- 
tion) theory and practice; Oak Ridge, TN, USA (1 Aug 1977). 

In Energy conservation: theory and practice. 

Car design factors that affect fuel economy include body size 
and shape, vehicle weight, engine size, and power train design. 
Computer-simulation results are presented to illustrate some of the 
basic interactions that occur among these parameters. Exhaust-emis- 
sion standards and other practical constraints limit the quantitative 
usefulness of such parameter-variation studies. The fundamental 
relationships between engine efficiency and exhaust emissions are 
reviewed. It is concluded that emission constraints are important and 
can limit the effectiveness of some design changes to improve fuel 
economy. With present technology, it can be shown that stringent 
exhaust emission standards will reduce fuel economy more than it 
can be improved by car design changes which do not seriously 
degrade many customer perceived values such as useful capacity, 
driveability, and acceleration capability. 


28539 (PB—271752) Energy from the west: a progress report of a 
technology assessment of western energy resource development. 
Volume I. Summary report. Final report July 1975—March 1977. 
White, I.L.; Chartock, M.A.; Leonard, R.L.; Ballard, S.C.; Gilliland, 
M.W. (Oklahoma Univ., Norman (USA). Science and Public Policy 
Program; Radian Corp., Austin, Tex. (USA)). Jun 1977. Contract 
EPA-68-01-1916. 185p. NTIS PC A09/MF AOI. 

This report discusses development of six energy resources 
(coal, geothermal, natural gas, oil, oil shale, and uranium) in eight 
western states (Arizona, Colorado, Montana, New Mexico, North 
Dakota, South Dakota, Utah, and Wyoming) during the period from 
the present to the year 2000. Volume I describes the purpose and 
conduct of the study, summarizes the results of the analyses conduct- 
ed during the first year, and outlines plans for the remainder of the 
project. 


28540 (PB—271753) Energy from the west: a progress report of a 
technology assessment of western energy resource development. 
volume II. Detailed analyses and supporting materials. Final report 
July 1975—March 1977. White, I.L.; Chartock, M.A.; Leonard, 
R.L.; Ballard, S.C.; Gilliland, M.W. (Oklahoma Univ., Norman 
(USA). Science and Public Policy Program; Radian Corp., Austin, 
Tex. (USA)). Jun 1977. Contract EPA-68-01-1916. 842p. NTIS PC 
A99/MF A0O1. 

This is a progress report of a three year technology assess- 
ment of the development of six energy resources in eight western 
states. In Volume 2, more detailed analytical. results are presented. 
Six chapters report on the analysis of the likely impacts of deploying 
typical energy resource development technologies at sites represent- 
ative of the kinds of conditions likely to be encountered in the eight- 
state study area. A seventh chapter focuses on the impacts likely to 
occur if western energy resources are developed at three different 
levels from the present to the year 2000. 


28541 (PB—271754) Energy from the west: a progress report of a 
technology assessment of western energy resource development. 
Volume III. Preliminary policy analysis. Final report July 1975— 
March 1977. White, I.L.; Chartock, M.A.; Leonard, R.L.; Ballard, 
S.C.; Gilliland, M.W. (Oklahoma Univ., Norman (USA). Science 
and Public Policy Program). Jun 1977. Contract EPA-68-01-1916. 
194p. NTIS PC A09/MF AO1. 

Volume 3 describes the political and institutional context of 
policymaking for western energy resource development, and pre- 
sents a detailed discussion of selected problems and issues. 


28542 (PB—272243) Energy from the west: a progress report of a 
technology assessment of western energy resource development. 
Volume IV. Appendices. Final report July 1975—March 1977. White, 
I.L.; Chartock, M.A.; Leonard, R.L.; LaGrone, F.S.; Bartosh, C.P. 
(Oklahoma Univ., Norman (USA). Science and Public Policy Pro- 
gram). Jul 1977. Contract EPA-68-01-1916. 219p. 

This is a progress report of a three year technology assess- 
ment of the development of six energy resources in eight western 
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states. Volume 4 presents two appendices, on air quality modeling 
and energy transportation costs. 


28543 (PB—272263) Energy, public choices, and environmental 
data needs. Final report. Graves, F.M.; Bretsch, H.P.; Glover, F.A.; 
Miller, C.A.; Berger, M.E. (Institute of Public Administration, 
Washington, D.C. (USA)). Mar 1977. Contract DI-14-16-0008-2103. 
126p. NTIS PC A07/MF AO1. 

The ye describes the energy-related decision processes of 
the Bureau of Land Management, Geological Survey, Forest Serv- 
ice, Bureau of Reclamation, Energy Research and Development 
Administration, Water Resources uncil, and the states of Mon- 
tana, New Mexico, Utah, Colorado and Wyoming. On the basis of 
formal decision processes and interviews with numerous agency 

rsonnel, recommendations are made whereby the Fish and Wild- 
ife Service can more effectively communicate wildlife information 
to decision makers. 


28544 Industrial growth in the U.S. border communities and 
associated water and air problems: an economic perspective. Ayer, 
H.W.; Hoyt, P.G. (Univ. of Arizona, Tucson). Nat. Resour. J.; 17: 
No. 4, 585-614(Oct 1977). 

The impact of rapid growth along the U.S.-Mexican border 
on air and water quality is studied to determine the problem’s 
significance and the cost of alternative solutions. The study analyzes 
supply and demand factors for water as a material input for industry 
and evaluates how the cost of water affects industries along the 
border from San Diego to Brownsville. Four research needs are 
identified: (1) a focus on San Diego and E] Paso and on the problem 
of air pollution, (2) more accurate data, (3) more theoretical and 
empirical economic data on the concept of air markets in the areas of 
San Diego-Tijuana and E] Paso-Juarez, and (4) analysis of the extent 
and distribution of various costs and benefits of proposals to relieve 
air or water pollution. 


28545 Energy manual for parks: a handbook for interpreters and 
naturalists. Stephenson, L. Arlington, VA; National Recreation and 
Park Association (1976). 172p. 

The manual was prepared to give up-to-date and accurate 
information available on energy use by nature and by people. It 
contains tools for park visitors to use to gain a new understanding of 
energy, both in the park and at home. This energy conservation 
information in park interpretive programs is being applied at ap- 
proximately 100 sites in 20 park systems in the U.S. Extensive 
information is presented in the 8 chapters: Life From the Sun; 
Natural Systems; Human Systems; Energy Demand; Energy Alter- 
natives; Conservation; A Finite Earth; and Adapting (continuing to 
develop an industrial society yet without waste of resources or 
destroying the environment). (MCW) 


28546 Transport and the environment. Sharp, C.; Jennings, T. 
Leicester, Eng.; Leicester University Press (1976). 234p. . 

This book examines the impact of transport operations on the 
environment. Noise, air pollution, vibration, accidents, delays caused 
by slow-moving vehicles, road wear, visual intrusion, the severance 
of communities—all these social costs of transport are studied, 
together with policies that might reduce them. The difficulties in 
measuring costs and benefits and the value judgments that may guide 
transport policy are reviewed. Specific problems examined include 
the journey to work, traffic-free shopping streets, urban motor-ways, 
and inter-change depots for goods vehicles. The role of central and 
local government is considered, particular attention being given to 
methods of allowing for environmental benefits when planning new 
transport investment; the implications of EEC policy are also noted. 


ENERGY RESOURCES 
REFER ALSO TO CITATION(S) 28532, 28537, 28582, 28598 


28547 (CONF-770870—, pp 61-66) Resources, affluence, and 
conservation. Maher, S.W. (Tennessee Div. of Geology, Knoxville). 
1977. 

From Proceedings of the faculty institute energy conserva- 
tion) theory and practice; Oak Ridge, TN, USA (1 Aug 1977). 

In Energy conservation: theory and practice. 

The thesis of this paper is that resources, affluence, and 
conservation form a system, which the author feels is too little 
understood or recognized. This lack of understanding leads to bad 
results in the form of economic misjudgments, shortages, high finan- 
cial costs, improper land use, and social malfunctions. Many of these 
ills cannot be solved by technical solutions, leading to the author's 
judgment that depletion of nonrenewable resources is the basis for 
these problems. Technological advances allowed the U.S. to con- 
sume more minerals between 1945 and 1975 than had been consumed 
in all the rest of the world in mankind's history. Technologic skills 
built the affluent society; exponentially increased population by 
prolongation of life, destruction of pests and disease, and intensive 
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agriculture; and devised economically efficient systems of demand- 
creation-supply-and commodity availability. This technology exacts 
a high toll in the form of waste materials, pollution and, in general, 
degradation of the planet. The author then reviews the available and 
proved reserves of some minerals. (MCW) 


28548 (PB—271912) Status of the mineral industries. (Bureau of 
Mines, Washington, D.C. (USA)). 1977. 49p. NTIS PC A03/MF 
AOl. 

Contents include: U.S. minerals requirements; the role of 
minerals in the U.S. economy--1976; U.S. mineral production in 
relation to the rest of the world; world steel production; import 
reliance; U.S. imports and exports of raw and processed minerals; 
energy; petroleum and natural gas; uranium; coal; bituminous coal 
and lignite underground and surface mining trends; iron and steel; 
aluminium; major nonferrous metals (copper, zinc, lead); old scrap; 
plastics; fertilizers (nitrogen, phosphate rock, potash); nonmetallic 
construction materials; profits after Federal income taxes as a per- 
centage of stockholders’ equity; debt-equity ratios; index of plant and 
equipment expenditures; currentasset to current liability ratios; Min- 
erals transportation (railroads, pipelines, waterways, highways). 


28549 Economic development in the El] Paso-Juarez area and its 
impact on water supply. Zwerneman, J.A. (New Mexico State Univ., 
Las Cruces). Nat. Resour. J.; 17: No. 4, 619-633(Oct 1977). 

Conflicts over resource allocations have developed along the 
US-Mexico Borderlands as a result of rapid economic growth. The 
area of El Paso, Texas, and Cuidad Juarez, Mexico, illustrates the 
characteristic nonhomogeneity and interdependence of the border 
economics. Focusing on the availability of water as a condition for 
growth and development, the Rio Grande Regional Environmental 
Project (RGREP) has explored the concept of total water manage- 
ment. Further study is indicated on the process of regional growth to 
identify the costs and benefits of alternative growth patterns based 
on input-output analysis of alternative water allocation schemes. 
More research is also needed to prevent the present coalition of 
agricultural and household users from breaking down. 


28550 Some remarks on energy-related water issues in the upper 
Colorado River Basin. Brown, F.L. (Univ. of New Mexico, Albu- 
querque); Sawyer, J.W.; Khoshakhlagh, R. Nat. Resour. J.; 17: No. 4, 
635-648(Oct 1977). 

Development of the rich coal and uranium resources of the 
Southwest will involve water-intensive technologies and will in- 
crease demand for the water resources of the upper Colorado. Four 
scenarios are reviewed for power generation, coal gasification, and 
oil shale and their implications for water management. The point is 
made that finite water resources do not necessarily set an absolute 
limit on the region's development, although there are man-made 
barriers restricting water transfers from one use to another of 
comparable quality. If water-use patterns are kept flexible, a region 
can more readily adapt to new developments. An economic market 
for water rights, for example, will permit the purchase of private 
water rights for transfer to industry. Technological improvements in 
cooling towers to lower water consumption and the use of deep 
ground-water stocks to preserve surface-water stocks will create 
more options. 


28551 Ozarks Region energy alternatives study. Working paper 
XII. Water resources issues related to energy development. Price, J.P. 
Princeton, NJ; Mathtec, Inc. (1977). 34p. (NP—22932). Regional 
Commission, Little Rock, AR. 

The development of energy resources is often dependent on 
the availability of adequate water supplies because many energy 
supply and conversion processes are large users of water. The water 
availability situation in the Ozarks states varies widely among the 
various areas within each of the states. The relationship between 
energy and water resources must be carefully assessed to ensure that 
development of either resource does not constrain the other to the 
detriment of the economic welfare of the Region. 


28552 Energy, metals, and minerals in France in 1976. Ann. 
Mines; 183: No. 9-10, 11-84(1977). (In French). 

Comprehensive statistical data are presented on French 1976 
production, consumption and foreigh trade in the following fields: 
energy (coal, hydrocarbons, gas, electricity, uranium), the metal 
industry (aluminum, buaxite, alumina, chrome ore, copper, tin, iron 
ores, steel, manganese, nickel, lead, tungsten and zinc), as well as the 
nonmetallic mineral industry (phosphates, potash, sulfur, fluorospar). 
The world-wide situation in each of these industrial segments is also 
briefly reviewed. Comparable figures for the years prior to 1976 are 
also given. 


RESEARCH AND DEVELOPMENT 


REFER ALSO TO CITATION(S) 28109, 28574, 28621, 28622 





2934 ENERGY RESEARCH ABSTRACTS 


28553 (NP—22634) Energy Research and Development Program 
prepared by the Government of the Federal Republic of Germany. 
Annual! report, 1976. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
—. F.R.)). 1976. 7228p. Dep. NTIS (US Sales Only), PC A99/MF 
AOl. 

This annual report covers non-nuclear energy research, 
broken down into coal conversion; mining technology and coal 
preparation; exploration and development of oil and gas deposits; 
energy conversion, transmission, and storage; and efficient utilization 
of energy. A brief description is given of each project. Registers of 
projects, programs, and companies are included. Publications, lec- 
tures, and patents are listed. (DLC) 


28554 (PB—271908) Federally sponsored energy research in the 
Northern Great Plains, Montana, Fy 1976. Summary report. Lefohn, 
A.S. (Environmental Protection Agency, Denver, Colo. (USA). 
Office of Energy Activities). Mar 1977. 41p. (EPA—908/4-77/004). 
NTIS PC A03/MF AOl1. 

The report serves primarily as an informative document to 
inform researchers, state and Federal government officials, and 
decision-makers at all government levels how and where the Federal 
energy research dollar is being directed in Montana. 


28555 Energy research at the University of California. Berkeley, 
CA; Univ. of California (1977). 130p. 

This guidebook provides a summary of present activities in 
the energy area and related fields. Programs at Lawrence Berkeley 
Laboratory, Lawrence Livermore Laboratory, Los Alamos Scientif- 
ic Laboratory, and Scripps Institute of Oceanography, are reported. 
Progress is reported on energy sources, electric power, energy use 
and conservation, economic and legal aspects, environmental and 
health, and environmental and health effects. (MCW) 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 27783, 27892, 27903, 27938, 
28303, 28304, 28479, 28523, 28586, 29494, 29550 


28556 (CONF-770387—, pp 18p, Paper 4) International nuclear 
market development: energy supply and demand and the nuclear 
option. Sievering, N.F. Jr. 1977. 

From Conference on international commerce and safeguards 
for civil nuclear power; New York, NY, USA (13 Mar 1977). 

In Proceedings of the conference on international commerce 
and safeguards for civil nuclear power. 

actors and trends affecting nuclear power growth and the 

need for nuclear power are considered. (LK) 


28557 Why standard designs fail to speed construction of nuclear 
power plants. Energy Res. Rep.; 3: No. 22, 2-4(12 Dec 1977). 

Current lead times of 10 to 12 years for nuclear power plants 
are too long if President Carter's goal of 23 new reactors by 1985 is 
to be met. The paper reviews the issues concerning these long lead 
times. Most agree that standardization of design plans and sites is an 
answer to the lead-time problem. But utilities are reluctant to accept 
all of the standard design. Walter P. Haass of the Nuclear Regula- 
tory Commission believes nuclear plants could be constructed in 7 or 
8 years if an applicant would accept a pre-approved standard design 
and have early site review; licensing alone could be reduced from 18 
to 6 months if standardized plans were adopted, he says. The utility 
industry generally approves standardization of nuclear steam-supply 
systems, but the other components are less-widely accepted. Plant 
standardization issues are presently being debated, and legislation 
dealing with these issues is reviewed. (MCW) 


28558 State control of low-level nuclear waste disposal. Nat. 
Resour. J.; 17: No. 4, 683-690(Oct 1977). 

The siting and licensing of nuclear plants has been hampered 
by regulatory conflicts between individual states and the Federal 
government, although the states have moved to exercise control 
over low-level radioactive waste management. Recommendations 
for a national waste management plan reflect public concerns about 
health and safety rather than any evidence that state control has 
been inadequate. Congressional study of waste management identi- 
fied several needs to be met in order to have uniform standards of 
protection for public health and the environment. A Nuclear Regu- 
latory Commission (NRC) task force, concurring with the desirabil- 
ity of a national plan, concluded that no legislation is presently 
needed to reassert Federal control. The status involved indicated a 
need to continue direct involvement and control as a condition for 
receiving nuclear wastes. The New Mexico moratorium on licensing 
is viewed as an illustration of a state asserting control when responsi- 
bility is not clearly defined. 


28559 Nuclear power and public policy. Flowers, B. (Imperial 
Coll. of Science and Tech., London). CHEMTECH; 7: No. 8, 484- 
494(Aug 1977). 


ERA VOL. 3, NO. 12 


The Sixth Report of the Royal Commission on Environmen- 
tal Pollution ‘Nuclear Power and the Environment” recommends 
that nuclear power not be abandoned but that there should be no 
commitment to a large nuclear program until all issues have been 
considered in the light of wide public understanding. The Chairman 
of the Commission during much of its study on this subject has 
outlined the factors considered and the conclusions reached with 
respect to regulatory agencies, radioactive waste disposal, fast breed- 
ers, energy strategies and alternatives, sabotage and civil liberties, 
and arms proliferation. 


28560 Some problems of development of nuclear power plants 
with the fullest utilization of nuclear fuels. Levai, A. (Acad of Sci of 
the USSR). Teploenergetika (Moscow); No. 5, 6-7(May 1977). (In 
Russian). 

It is assumed that by the year 2000 nuclear power plants with 
total capacity of 4500-5000 GW, i.e. about three times the capacity 
of all the power plants existing presently in the world, will be in 
operation. In this connection, the problem of ensuring adequate 
supplies of fuel for converter reactors and breeder reactors is investi- 
gated. Three scenarios are studied: 1) up to 1990 in practice, only 
water-cooled converter reactors are built; 2) by 1990 the capacity of 
the converter reactor built each year will be 140 GW/annum and 
later will remain constant; the remaining nuclear power plants will 
be built with breeder reactors; 3) after 1990 the — of converter 
reactors built each year will decrease by 25%; the capacity of fast 
breeder reactors will increase rapidly. Furthermore, three variants of 
breeder reactors are considered: sodium-cooled; improved metal- 
cooled, permitting halving of fuel charge; and reactors permitting 
doubling of the enemy of secondary fuel by using gas cooling. 
The necessity of having breeder reactors of the latter type to cope 
with fuel shortages is stressed. 


28561 Contribution of nuclear power to world energy supply, 
1975—2020. Foter, J.S. (World Energy Conference, Ottawa); Duret, 
M.F.; Phillips, G.J.; Veeder, J.I.; Wolfe, W.A.; Williams, R.M. pp 
105-134 of World energy resources, 1985—2020: executive summar- 
ies of reports on resources, conservation, and demand to the Conser- 
vation Commission of the World Energy Conference. New York; 
IPC Science and Technology Press (1977). 

Nuclear power can make a significant contribution to world 
energy supply. At present this contribution is most conveniently 
supplied in the form of electrical energy. However, in the future 
there will be an increasing incentive to supply some fraction of the 
energy whose end use is low-grade or hish-atede heat by nuclear 
means. One area of possible exploitation is, for example, the manu- 
facture of synthetic fluid fuels. The potential magnitude of the 
substitution of synthetic fuels for petroleum and natural gas has been 
estimated by a group at Julich and these estimates suggest that, by 
the year 2020, about 10 billion tons of oil and natural gas could be 
saved by using high-temperature gas-cooled reactors to convert coal 
to fluid hydrocarbons. In 1975 the world’s installed capacity was 76 
GWe, of which 80% was provided by light-water reactors, 12% by 
gas-cooled graphite-moderated reactors, and 4% by heavy water 
reactors, all of which operate on the once-through uranium cycle, 
where **5U is the principal fissioning isotope. The remaining 4% of 
the capacity was provided by prototypes of the LMFBR and by 
HTGRs. Nuclear power will grow in different ways in different 
countries but most of the growth will come from technologies 
already known. Five scenarios are presented that attempt to cover a 
wide range of nuclear growth possibilities. 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 28604 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 28018, 28648, 28731 


28562 Cogeneration: a systematic analysis of combined steam and 
power generation. Fox, H.; Tabi, R.; Nelson, E.; Robbins, J.E. (Pope, 
Evans and Robbins Inc., New York). J. Energy; 2: No. 1, 24- 
30(1978). 

A systematic analysis of a double autoextraction steam-tur- 
bine generator coupled to a model of an electric utility is presented. 
Optimum performance is sought in terms of the following param- 
eters: for the utility--fuel adjustment factor, preceding adjusted peak 
demand, and current peak demand; for the self-generation turbine-- 
steam flow rates, electric power demand, and incremental plant 
operation cost for self-generation as a function of steam cost at the 
turbine. A simple nomogram was developed to facilitate rapid calcu- 
lation of the cost of either total self-generation or total purchased 
power for a given electrical load. Numerical results are presented for 
conditions in between. 10 figures, 13 references. 
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28563 Case for combined heat and power in the U.K. Lucas, 
N.J.D. (Imperial Coll. of Science and Tech., London). Int. J. Energy 
Res.; 2: No. 1, 29-42(1978). 

Most analyses of the potential for combined heat and power 
(CHP) in parallel with a central electricity generating industry value 
the electrical output by means of an assessment of the marginal 
benefit to the central supply of units and capacity provided by the 
local system. This approach has defects, especially when applied to a 
growing system with a choice of investments. This paper suggests an 
alternative approach without these defects. It concludes that CHP is 
extremely attractive if load factors on the local plant are high, as in 
industry. This conclusion is insensitive to future costs of fuel and 
plant. If there were enough sites of this nature then there would be 
no case for CHP from district heating loads. If, however, high-load- 
factor sites are not available then CHP from district heating could be 
a second best alternative. The paper investigates this hypothesis and 
concludes that this may be so, but that in this case the answer is very 
sensitive to future costs of fuel and plant. 


CONSERVATION 


REFER ALSO TO CITATION(S) 28520, 28521, 28531, 28545, 
28563, 28582, 28585, 28586, 28596, 28613, 28631, 28633, 28640, 
28645, 28689, 28690, 28721, 28722 


28564 (AED-CONF—77-072-003) Exerting influence on the 
construction costs and running expenses of a building. Kalischer, P. 
(Rheinisch-Westfaelisches Elektrizitaetswerk A.G., Essen (Ger- 
many, F.R.). Hauptverwaltung). 1977. 10p. (In German). (CONF- 
770585—3). Dep. NTIS (US Sales Only), PC A02/MF A011. 

From Meeting on the application of energy at the final 
consumption stage - analysis, planning, techniques; Schliersee, F.R. 
Germany (17 May 1977). 

The running costs of a completed building can only be 
changed to a very limited extent. They are determined by the 
structure and the technical equipment of the building. Major changes 
are often impossible due to the amount of capital required. There- 
fore, investigations of the constructional concept and the possibility 
of influencing later running costs should be carried out in the design 
phase of a building under the aspect of rational energy use. Examples 
show what influence is exerted by the technical equipment on the 
physical construction and on the geometric configuration from the 
viewpoint of a rational energy supply. The costs of the development 
of an optimized building concept are negligible compared with the 
possibilities of savings offered. 


28565 (CONF-770870—) Energy conservation: theory and prac- 
tice. Paulson, K.E. (comp. and ed.). (Oak Ridge Associated Universi- 
ties, Inc., Tenn. (USA)). 1977. Contract EY-76-C-05-0033. 308p. 
Dep. NTIS, PC Al4/MF AO1. 
From Proceedings of the faculty institute energy conserva- 
tion) theory and practice; Oak Ridge, TN, USA (1 Aug 1977). 
A separate abstract was prepared for each of 13 papers 


presented at the symposium. Three papers were processed previous- 
ly. (MCW) 


28566 (CONF-770870—, pp 67-119) What is energy conserva- 
tion. Schipper, L. (Univ. of California, Berkeley); Darmstadter, J. 
1977. 


From Proceedings of the faculty institute energy conserva- 
tion) theory and practice; Oak Ridge, TN, USA (1 Aug 1977). 

In Energy conservation: theory and practice. 

Energy use investigations have shown that reductions in the 
amount of energy use per unit of economic activity are not only 
possible technically, but are desirable according to economic and 
other criteria. These reductions in energy intensity belong to a set of 
activities known as energy conservation. The author first reviews 
the ways in which energy use and efficiency are measured. The next 
section searches out a definition of energy conservation followed by 
a section on how much can and how much should be conserved. 
Section V considers tha macro prospectives on energy use and 
conservation, focusing on the macro-history of energy use in the 
U.S. Conclusions are provided in Section V. 21 references. (MCW) 


28567 (CONF-770870—, pp 120-147) Industrial energy conser- 
vation. Barnes, R.W. (Dow Chemical Co., Midland, MI). 1977. 

From Proceedings of the faculty institute energy conserva- 
tion) theory and practice; Oak Ridge, TN, USA (1 Aug 1977). 

In Energy conservation: theory and practice. 

Creative thinking or appropriate investment has achieved 
some substantial conservation of industrial energy use. The compo- 
nents of an industrial energy conservation program, the tools to 
encourage energy conservation, and history of industrial energy use 
help to evaluate the status of energy conservation in industry. 
Twenty charts are used by the author to investigate industrial energy 
conservation. 
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28568 (CONF-770870—, pp 167-174) Evaluation of energy con- 
servation alternatives in an engineering office building. Choat, E.E.; 
Corley, J.H.; Fisher, T.; Morrison, J.M. (Oak Ridge National Lab., 
TN). 1977. 

From Proceedings of the faculty institute energy conserva- 
tion) theory and practice; Oak Ridge, TN, USA (1 Aug 1977). 

In Energy conservation: theory and practice. 

Building 1000 is a 25-year old office building at Oak Ridge 
National Laboratory with no specific characteristics that make it 
particularly wasteful or conservative of energy. To determine the 
effect of various alternatives, yearly energy requirements were estab- 
lished for a base case and nine alternative modes of building oper- 
ation. Base case operating conditions are those existing prior to 
energy-conservation era. Alternatives were evaluated by changing 
one parameter of the case previously studied and recalculating 
yearly energy requirements. The effect of the alternative in question 
was then established by the differences in energy required. Alterna- 
tives considered were: modified lighting schedules; reduced lighting 
levels; modified ventilation schedule; equipment shutdown; addition- 
al floor insulation; storm windows; reset inside temperatures; day- 
light saving time (April to October); and daylight saving time (all 
year). Evaluation and results are summarized. 


28569 (CONF-770870—, pp 175-202) Energy-conscious design in 
new laboratory facilities. Fisher, T.C. Jr. (Union Carbide Corp., Oak 
Ridge, TN). 1977. 

From Proceedings of the faculty institute energy conserva- 
tion) theory and practice; Oak Ridge, TN, USA (1 Aug 1977). 

In Energy conservation: theory and practice. 

A study of the application of energy conservation principles 
in the design of a laboratory facility has been conducted at the Oak 
Ridge National Laboratory (ORNL). The principal objectives of this 
study were: to evaluate the potential energy savings of alternative 
system designs and to implement those alternatives which were 
economically feasible into the design of a new laboratory facility, the 
Environmental Sciences Laboratory Complex. A conceptual design 
report for the complex had been prepared in 1972 by an architect- 
engineering firm and consequently was used as a basis for compari- 
son in this study. The alternative design features that were examined 
and their relationship to annual energy usage are discussed. 


28570 (CONF-770870—, pp 213-221) NBS appliance program. 
Fowell, A.J. (National Bureau of Standards, Washington, DC). 1977. 

From Proceedings of the faculty institute energy conserva- 
tion) theory and practice; Oak Ridge, TN, USA (1 Aug 1977). 

In Energy conservation: theory and practice. 

The appliance program at NBS, conceived primarily as a 
result of the Energy Policy and Conservation Act, involves the 
developement of test proceudres to determine the annual operating 
cost of a range of appliances and the investigation of various features 
of some of those appliances for possible inclusion in the energy- 
efficiency-improvement targets. The roles of three federal agencies-- 
the Federal Energy Administration, the National Bureau of Stand- 
ards and the Federal Trade Commission--involved in the implemen- 
tation of the law are discussed. A description of the testing facilities 
precedes a brief explanation of the current projects. The status of the 
publication of test procedures and targets in the Federal Register 
and the subsequent public hearings are reported. 


28571 (CONF-770870—, pp 285-296) Energy ethics. Bremseth, 
M.D. (Univ. of Tennessee, Knoxville). 1977. 

From Proceedings of the faculty institute energy conserva- 
tion) theory and practice; Oak Ridge, TN, USA (1 Aug 1977). 

In Energy conservation: theory and practice. 

Contrary to common belief, the social components of conser- 
vation are more important than technical components. Since conser- 
vation is necessitated by an imbalanced energy/population interplay, 
conservation without population control will be disastrous. The 
risks, benefits, and moral implications of conservation lead to the 
conclusion that conservation should not be uncritically accepted as a 
means to alleviate the energy crisis. 


28572 (CONF-770870—, pp 297-303) Public education in energy 
conservation. Mashburn, W.H.; Pusey, R.H. (Virginia Polytechnic 
Inst. and State Univ., Blacksburg). 1977. 

From Proceedings of the faculty institute energy conserva- 
tion) theory and practice; Oak Ridge, TN, USA (1 Aug 1977). 

In Energy conservation: theory and practice. 

This paper provides a practical discussion of the design 
features of energy-education programs for the general public. Char- 
acteristics of the audience and objectives of the programming are 
presented. The subject matter, methods, and delivery mechanisms 
for such programming are discussed in detail. 


28573 (HCP/M60839—01) Home Energy Savers’ Program: a 
little time can save a lot of money. Jensen, G.F. (Utah Engineering 
Experiment Station, Salt Lake City (USA)). Dec 1977. 57p. Dep. 
NTIS, PC A04/MF AO1. 

An addendum to the basic July 15, 1977 report. 
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The basic report, TID-28047, was also announced in ERA 
and EAPA. This follow-on energy saving campaign, aimed primar- 
ily at the owners of single-family, detached homes, intended to 
expand homeowners’ participation in the reduction of energy. The 
following are reported: a coordinated media program; a series of 
energy-conservation workshops; an energy-conservation hotline; and 
a consumer-attitude survey to be conducted by Wasach Opinion 
Research Corporation. (MCW) 


28574 (ORNL/CON—22) Energy and economic benefits of resi- 
dential energy conservation RD and D. Hirst, E. (Oak Ridge National 
Lab., Tenn. (USA)). Feb 1978. Contract W-7405-ENG-26. 38p. Dep. 
NTIS, PC A03/MF AO1. 

The ORNL residential energy model is used to evaluate the 
energy and direct economic effects of offering new technologies for 
providing residential services (e.g., space heating, water heating). 
These new technologies are assumed to be introduced as a conse- 
quence of government and private research, development and dem- 
onstration (RD and D) programs. The energy savings due to the 
new technologies considered here increase from 0.1 QBtu in 1980 to 
0.9 QBtu in 1990 and 1.9 QBtu in 2000. Present and projected RD 
and D programs sponsored by the Department of Energy (DOE) are 
expected to account for one-third of the cumulative energy saving of 
20 QBtu. Because these new systems are more cmnapdiident than 
the conventional systems they replace, household fuel bills are 
reduced by $20 billion between 1977 and 2000. On the other hand, 
the higher initial cost of these advanced systems increases consumer 
costs on new equipment and structures by almost $3 billion. Thus, 
the net economic bencfit to the nation’s households is almost $18 
billion. The DOE programs account for about 40% of this dollar 
saving. 


28575 (PB—272340) Analysis of commercial space leasing agree- 
ments and energy use disclosure policy. Final report. McCarthy, P.M.; 
Loudner, H.D. (Hittman Associates, Inc., Columbia, Md. (USA)). 
Feb 1977. Contract FEA-CO-04-51888-00. 88p. (HIT—664-1). NTIS 
PC A05/MF AOl. 

This report presents a qualitative and quantitative analysis of 
a proposed energy use disclosure policy for commercial buildings; 
and a qualitative analysis of existing commercial space leasing agree- 
ments and their impact on energy conservation and policy option 
evaluation in the leasing area. 


28576 Vorschlag einer Verordnung (EWG) des Rates ueber die 
Gewaehrung finanzieller Beihilfen fuer Demonstrationsvorhaben zur 
Energieeinsparung. Vorschlag einer Verordnung (EWG) des Rates 
ueber die Gewaehrung einer finanziellen Unterstuetzung fuer Vorha- 
ben zur Nutzung alternativer Energiequellen. Unterrichtung durch die 
Bundesregierung. (Proposal for a regulation (EEC) of the Council on 
granting financial assistance for demonstration projects on energy 
conservation. Proposal for a regulation (EEC) of the Council on 
granting financial support for projects concerning alternative energy 
sources. Information by the Federal Government). Bonn-Bad Godes- 
berg, Germany, F.R.; Heger (1977). 25p. (In German). 

Having adopted the aim to lower consumption growth rates 
within the Communities through measures concerning the efficient 
use of energy and energy conservation, the Council of the EC now 
proposes to support undertakings within the EC. Meant is the 
application of energy-saving new equipment, methods or products 
on an industrial scale whereby each project has to present something 
novel which can serve as reference or impuls for the erection of 
further devices of its kind in the EC. The projects apply to heat 
pumps, heat utilization, combined production of heat and electricity, 
energy storage, rationalizing energy consumption in industry, and 
buildings with a low energy consumption. Furhtermore, the Council 
proposes the financial backing of projects for the utilization of 
alternative energy sources. These Community undertakings refer to 
the making available of geothermal heat and the conversion of solid 
fuels into hydrccarbons. 


28577 Energy and environmental implications of alternative work 
patterns. Limaye, D.R.; Price, J.P. Princeton, NJ; Mathtech, Inc. 
(1977). 28p. (CONF-770394—1). 

From Conference on alternative work schedules; Chicago, 
IL, USA (Mar 1977). 

The objective of the study was to evaluate the feasibility, 
effectiveness, and impacts of a number of transportation energy 
conservation measures including alternative work patterns. The 
study included identification of opportunities for applying alternative 
work schedules; examination of the feasibility of implementation; 
evaluation of the transportation impacts; calculation of energy sav- 
ings; assessment of environmental impact; and identification of insti- 
tutional implications. Three different work patterns were examined: 
a 4-day work week; staggered work hours; and flexible working 
hours. The methodology used for the analysis consisted of three 
steps: baseline projections of commuter travel; qualitative evaluation; 
and quantitative evaluation. Baseline projections of traffic patterns, 
distribution of modes of transportation, energy consumption, envi- 
ronmental loadings, and transportation costs of commuter travel 
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were made. Using these qualitative analyses of the feasibility, con- 
straints and impacts were performed. Finally, quantitative estimates 
of traffic, costs, energy savings, and changes in environmental im- 
pacts as a result of implementing alternative work patterns were 
made for each of the three measures. (MCW) 


28578 Energy-saving techniques for the food industry. Casper, 
M.E. (ed.). Park Ridge, NJ; Noyes Data Corporation (1977). 671p. . 

This book is based on two reports prepared by Development 
Planning and Research Associates, Inc., (DPRA) Manhattan, 
Kansas, to assist the Federal Energy Administration in establishing 
energy efficiency improvement targets for the Food and Kindred 
Products Industry (SIC 20) as defined in Public Law 94-163, Energy 
Policy and Conservation Act. The major portion of the book con- 
sists of a three-volume report entitled Energy Efficiency Improve- 
ment Targets, Food and Kindred Products Industry. This material 
includes the energy improvement targets for the food (SIC 20) 
industry as a whole, as well as DPRA’s highlights of the analysis for 
each of the 47 component categories of the food industry. The 
methods used in the study are fully described. Detailed descriptions 
of each component industry, energy conservation measures suitable 
for each component, as well as a composite energy profile of the 
industry as a whole are also included. For a selected few segments of 
the food industry, information concerning the geographic variances 
in energy and types of energy used has been added from the second 
report entitled Industrial Energy Study of Selected Food industries. 


28579 How to improve the efficiency of your oil-fired furnace. 
bata -*y DC; National Bureau of Standards (1977). 9p. 

e pamphlet contains help for the homeowner to save 
money and reduce pollution by having the oil-fired heating system 
serviced regularly. Annual maintenance check-ups will keep the 
furnace operating at top efficiency and save fuel costs. The pamphlet 
shows how the annual fuel cost can be further reduced by having a 
service technician adjust the firing rate of the burner or by replacing 
it. 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 28520, 28552, 28618, 28642, 
28721, 28745, 28751 


28580 (AED-CONF—77-002-006) Alternative developments of 
energy demand and meeting this demand: perspectives for the next 
decades. Schneider, H.K. (Koeln Univ. (Germany, F-.R.). 
Energiewirtschaftliches Inst.). 1977. 18p. (In German). (CONF- 
770236—3). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From 2. international fair and congress on techniques in 
environmental protection; Duesseldorf, F.R. Germany (8 Feb 1977). 

The purpose of energy forecasts, from a view of energy 
policy, is to gain a picture of further developments of the energy 
sector. The quality of these forecasts is strongly dependent on 
various factors of increased uncertainty on the availability and 
technical utilization of the energy sources, the behavior of the 
energy consumers and suppliers, overall economic development and 
strategy, and individual measures of energy and environmental pro- 
tection policies. Illustrated by the latest OECD energy forecast, the 
formidable uncertainties are portrayed by projections of the energy 
demand and supply. Energy policies and strategies that must be 
employed are shown. 


28581 Btu's, goods, and the future. Barnes, R.W. (Dow Chemi- 
cal USA, Midland, MI). CHEMTECH; 7: No. 1, 30-36(Jan 1978). 

An analysis is made of the long-term relationship between 
industrial processes and energy consumption in order to make an 
evaluation of energy availability in the United States over the 
medium term. The relationships between various energy sources and 
the costs to the industrial consumer are also considered. It is con- 
cluded that with sensible utilization of national coal reserves and 
with national policies that will attract investment capital for both 
energy resource development and industrial conservation, U.S. in- 
dustry should have enough fuel and power to function over the next 
35 years. (JSR) 


28582 World energy resources, 1985—2020: executive summaries 
of reports on resources, conservation, and demand to the Conservation 
Commission of the World Energy Conference. New York; IPC Sci- 
ence and Technology Press (1977). 261p. . 

A separate abstract was prepared for each of 8 summary 
reports. The papers contain the main conclusions of the various 
Study Groups set up by the Conservation Commission. (MCW) 


28583 (PB—271951) Industrial demand for energy. Working 
paper series. Halvorsen, R. (National Bureau of Economic Research, 
Inc., New York (USA)). May 1977. 113p. NTIS PC A06/MF AO1. 

The characteristics of industrial demand for energy are exam- 
ined. The report focuses on four topics: Interfuel substitution in two- 
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digit industries; substitution among energy, capital, and labor; techni- 
cal change in energy use; and dynamic structure of energy demand. 


28584 (PB—272052) Lorendas model documentation. Volume I: 
mathematical concepts and formulation (Lorendas Project, modeling of 
long-range energy development and supplies). Rapoport, L.A. (Virgin- 
ia Polytechnic Inst. and State Univ., Blacksburg (USA)). May 1977. 
106p. NTIS PC A06/MF AO1. 

The worldwide J.ong-Range Energy Development and Sup- 
plies modeling system (LORENDAS System) is a computer-based 
system that serves to simulate all the different operations and proc- 
esses concerning the supply of energy, accounting for their technical 
and geographical interdependence and their evolution through time. 
The general approach consists of stipulating the anticipated energy 
demands over time for the Consumption Areas, and seeking the 
solution that meets these demands at a minimum present-valued cost. 
The following topics are discussed in this volume: (1) mathematical- 
formulation overview; (2) oil exploration, production, and transpor- 
tation; (3) coal production and transportation; (4) nuclear fuel pro- 
duction formulation; (5) oil refining; (6) electric power generation 
and transmission; and (7) distribution of energy to demand sectors. 


28585 Alternatives to oil and gas through energy management. 
Belding, J.A. (Dept. of Energy, Washington, DC). J. Energy; 2: No. 
1, 2-7(1978). 

This nation is facing a critical shortage of oil and natural gas 
resources. Although projections of recoverable resources vary con- 
siderably, all agree that the rate of recovery will decrease, while 
consumption will increase. As a result, a shortfall will occur. This 
can be made up by importing oil and gas, but this solution is 
temporary, and is counter to stated national policy. One of the most 
attractive solutions is the replacement of oil and natural gas with 
alternate fuels. The primary candidates are coal, nuclear, and solar. 
To facilitate a transition to these fuels and at the same time prevent a 
critical shortfall in the short term, we must conserve currently 
wasted energy. This is the only energy management strategy solu- 
tion that can reduce the need for oil and gas. 3 tables, 6 figures, 13 
references. 


28586 Technical initiatives on early sufficiency in energy. Teller, 
E. (Lawrence Livermore Lab., CA). Jnt. J. Energy Res.; 2: No. 1, 3- 
7(1978). 

A case is presented for three different approaches to solving 
the shortage of oil in the United States: conservation, solar energy, 
and nuclear energy. The politics involved in the three approaches 
are reviewed. 


28587 Suppplying gasoline for tomorrow's cars. Automot. Eng. 
(N. Y.); 85: No. 9, 46-51(Sep 1977). 

For the past several years, refiners attempting to plan for 
future gasoline supply have been faced with an ever-changing out- 
look for volume and quality needs. The irregularities of the market- 
place, coupled with the uncertainties of government action, have 
resulted in a confusing situation. When the varying fuel needs of new 
engines and the modifications the automotive industry may intro- 
duce in the future are added as further complications, long-range 
planning of gasoline supply becomes difficult indeed. With lead 
phasedown and growth in the number of catalyst-equipped vehicles, 
clear octane requirements will increase significantly. Substantial 
additions of octane-improving processes will be required, and facili- 
ties for upgrading light, straight-run gasoline octanes are particularly 
needed. 


28588 World energy demand to 2020. Bloodworth, I.J.; Bos- 
sanyi, E.; Bowers, D.S. (Univ. of Cambridge, Eng.). pp 213-247 of 
World energy resources, 1985—2020: executive summaries of reports 
on resources, conservation, and demand to the Conservation Com- 
mission of the World Energy Conference. New York; IPC Science 
and Technology Press (1977). 

This Executive Summary is a revised version of the report on 
energy demand presented at the World Energy Conference in Istan- 
bul. The main revisions that were made in response to the discussion 
at the and comments received by the authors are listed. (1) The three 
basic scenarios H4 (high growth), H5 (high growth high conserva- 
tion), and L4 (low growth) are given more equal emphasis to take 
account of the uncertainties in the scenarios and to avoid the 
impression that any one of these represents a forecast. (2) Scenarios 
(fast development) in which the developing regions have higher 
economic growth than in the high growth scenarios are described in 
more detail. (3) A number of variants on the basic scenarios are 
introduced in addition to the fast development scenarios. One is a 
transition scenario in which high growth to 2000 is followed by very 
low growth from 2000 to 2020. Others involve faster interfuel 
substitution than that used in the basic scenarios. (4) The upper limits 
of 50 or 60% nuclear electricity as a fraction of total electricity are 
removed. (5) The demands for primary energy in each region are 
indicated by ranges of values to emphasize the uncertainties in such 
projections. (6) A number of details of the projections have been 
corrected or revised. These include some minor changes in econom- 
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ic growth rates, an increase in the projected demand for gas in 
OPEC, and higher growth for electricity demand in West Europe. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 28519, 28530, 28575, 28585, 
28605, 28621, 28622, 28646 


28589 (AD-A—044067) The impact of energy on strategy: a 
consolidated report. Storr, J.W.; Solem, E.; Cromie, M.V. (Oper- 
ational Research and Analysis Establishment, Ottawa, Ontario 
(Canada)). Jun 1977. 89p. (ORAE-R—64). NTIS PC A05/MF AOI. 

This report deals with the effects of the growing energy 
shortage on the world strategic picture. Since 1973, both the supply 
and price aspects of energy have been factors of great importance in 
political, economic and military affairs. Over the past two years the 
Directorate of Strategic Analysis has studied future trends and 
interpreted events related to the energy crisis; the report summarizes 
this work. The importance of a firm US policy in the energy field is 
empahsized; however, the implications of the new US policies an- 
nounced in April 1977 have not yet been fully explored although it is 
clear that they show some concern for easing international tensions. 


28590 (BNL—23643) Utilization of energy: information require- 
ments for policy. Hoffman, K.C. (Brookhaven National Lab., Upton, 
N.Y. (USA)). Nov 1977. Contract EY-76-C-02-0016. 32p. (CONF- 
771226—1). Dep. NTIS, PC A03/MF AO1. 

From Workshop on energy information; Stanford, CA, USA 
(15 Dec 1977). 

An understanding of the role of energy in economic and 
social development is essential to the development of energy poli- 
cies. A comprehensive information base is needed to monitor pro- 
gress in the conservation of energy and fuel substitution resulting 
from national policies and to serve as a basis for future policy 
actions. Unlike past energy policies, many new energy policies are 
designed to affect specific energy-utilization activities, such as auto- 
mobile-fuel efficiency and building-insulation characteristics. In 
order to analyze the effects of such policies, aggregated historical 
data on past patterns of energy utilization must be further disaggre- 
gated. In addition, where entirely new energy technologies are 
anticipated, historical energy data must be supplemented with data 
on these new energy processes. This paper outlines an integrated 
approach involving the use of aggregated energy-economic data, as 
well as more detailed data at the activity level involving the charac- 
terization of specific energy utilization processes in the residential, 
commercial, and industrial sectors. Such information goes beyond 
the traditional treatment of resource utilization and delivered fuels to 
incorporate the concepts of energy services delivered, and of the 
direct plus indirect energy content of goods and services that are 
consumed. The present situation is therefore one of transition from a 
period where analysis was governed by the availability of data to 
one where information must be developed to support the needs of 
policy analysis. The current information base is summarized and 
recommendations are made for the future development of an infor- 
mation base and analytical capability that will support energy- 
utilization policy analysis. 


28591 (NP—23092) CTAB recommendations for a National 
Energy Program. (Commerce Technical Advisory Board, Washing- 
ton, D.C. (USA)). Mar 1975. 78p. GPO $1.80. 

The Commerce Technical Advisory Board Panel was estab- 
lished on July 12, 1974 to make an independent review and assess- 
ment of the actions and policies resulting from the Project Indepen- 
dence study. The recommendations are discussed in 7 chapters: 
Energy Demand and Supply; Energy Sources; Areas of Special 
Concern (environmental protection, finance, materials, equipment, 
transportation, human resources); Research and Development; Elec- 
tric Utilities; Critique of Project Independence; and the panel organi- 
zational data. 


28592 (NTIS/PS—77/0838) Energy policy and research plan- 

ning. Volume 1. 1964—1975 (a bibliography with abstracts). Report for 

1964—1975. Hundemann, A.S. (National Technical Information 

no to Springfield, Va. (USA)). Oct 1977. 128p. NTIS PC NO1/ 
F NO1. 

Citations relative to planning for future U.S. energy needs on 
both national and state government levels are presented. The history 
and development of national and state legislation and regulations, 
Project Independence studies, and assessment of the effects of dere- 
gulation are included. Technical, economic, and environmental con- 
siderations in energy planning are also covered. (This updated 
bibliography contains 123 abstracts, none of which are new entries 
to the previous edition.) 


28593 (PB—272153) Federal leasable and locatable mineral regu- 
lations: an environmental guide for resource managers. Moore, R.; 
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Mills, T. (Ecology Consultants, Inc., Fort Collins, Colo. (USA)). Jun 
1977. Contract DI-14-16-0009-77-008. 84p. NTIS PC A05/MF AOl. 
This report contains a compilation of Federal environmental 
tions pertaining to surface mining operations in three geomor- 
hic regions of the western United States: Northern Great Plains 
egion, Rocky Mountain Region, and Intermountain and Arid 
Southwest Region. Specific minerals covered are: coal, oil shale, 
phosphate, bentonite, copper, gypsum, and uranium. Aspects of 
surface mining are presented in horizontal flow diagrams with appli- 
cation points of the aforementioned regulations illustrated. Particular 
emphasis is given to points of application where agency input 
regarding protection of fish and wildlife values is possible. 


28594 State utility commissioners, 1978. Smith, L. Public Util. 
Fortn.; 101: No. 4, 9- 1X16 Feb 1978). 

A precipitous turnover of state utility regulatory commission- 
ers in the last five years warrants a cause-and-effect analysis in the 
annals of regulatory administration. Moreover, this current article 
purports to update the Public Utilities Fortnightly series that began 
in 1929, and was supplemented with periodic reports in 1954 and 
1965. The recent avalanche of new state commissioners can be 
characterized, perhaps in oversimplified terms, as a quest for exper- 
tise. More than ever before, the fresh crop of state regulators has 
been recruited from positions that y rovide experience in areas cog- 
nate to regulatory administration. With few exceptions, the training 
of the commissioners follows the same general pattern of the past, 
calling men and women from law and business, with a —- of 
enginecrs, accountants, publishers (public relations)--nearly al 
whom had some previous service in state governments. Several new 
agencies were created, in a few states complete revamping of top 

rsonnel occurred, and others underwent increases to create new 
alances, often with changes in orientation. More alterations are 
anticipated in 1978, as terms of holdover commissioners expire, and 
another influx with gubernatorial elections this autumn and their 
new appointees. Data are tabulated on occupational backgrounds of 
present state commissioners. 


28595 Pre-emption and the commerce clause revisited: the 1975 
Washington Tanker Law. Nat. Resour. J.; 17: No. 4, 691-702(Oct 
1977). 

The Washington State Tanker Law, a series of statutes passed 
in 1975 to limit the size, design, and operation of oil tankers in Puget 
Sound, is reviewed in the context of preemption issues and The 
Commerce Clause. Preemption is defined and its intent placed in an 
historical context. Pilotage regulations, designed to give states au- 
thority to protect their shorelines and ensure safe navigation, are 
seen to be in conflict with Federal law. The Ports and Waterways 
Safety Act (PWSA) is argued to have both exclusive and overlap- 
ping regulatory authority. The Commerce Clause is examined for 
constitutionality and a conflict of state and Federal interests in the 
area of interstate commerce. The Supreme Court will rule on 
whether PWSA sets tanker standards or if state environmental 
policies will determine how to control potential harm to the environ- 
ment. 


28596 Energy-economic-international crisis. McClure, J.A. 
(United States Senate, Washington, DC). J. Energy Dev.; 3: No. 1, 1- 
9(Aut 1977). 

This overview of the energy crisis concludes that the U.S. 
must reverse present anti-energy policies that have slowed develop- 
ment of domestic sources and reduced world confidence in the 
dollar--and should adopt new policies that combine conservation and 
reduce foreign oil dependency while making imports more reliable 
during the interim. The public must be helped to understand the 
situation and to accept that conservation will only reduce the rate of 
growth rather than the level of demand. The need is shown for 
developing all energy options, including nuclear power and renew- 
able sources, if we are to reach these goals. Domestic oil production 
can be increased through stripper well operation, enhanced recov- 
ery, and the development of new fields. A trade balance capable of 
providing oil supplies from abroad is seen to be manageable, while 
securing those imports is viewed as a necessary part of foreign 
policy. (DCK) 


28597 Ozarks Region energy alternatives study. Working paper 
X. State energy planning: organization, roles, and responsibilities. 
Price, J.P.; Limaye, D.R.; Grandys, A.K. Princeton, NJ; Mathtec, 
- (1977). 128p. (NP—22935). Regional Commission, Little Rock, 
AR. 


This Working Paper describes a preliminary analysis of the 
functions and roles of energy offices in the five Ozarks states and ten 
other selected states. The primary purpose of this analysis was to 
develop a comparative assessment of different organizational struc- 
tures which the states have adopted or could adopt to respond to the 
constraints, challenges and opportunities in the energy field. The 


Working Paper covers the following subtasks: identification and 
evaluation of the state energy offices, legislation and other energy 
developments in states since 1973, a survey and comparison of 
existing organizational structures in the Ozarks states and ten other 
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selected states, identification and evaluation of major energy related 
problem areas common to states, and assessment of different organi- 
zational structures to address the energy problems. Sections A, B 
and C of this Working Paper describe the objectives, approach and 
summary of results. Section D traces in detail the states’ responses to 
energy problems chronologically during the period 1973 to 1976. 
Section E describes a comparative analysis of energy office functions 
in the Ozarks states and ten other selected states. Sections F and G 
discuss common energy related issues and alternative organizational 
structures to respond to these. 


28598 Mining laws applicable in Alaska. College, AK; Depart- 
ment of Natural Resources (1977). 24p. 

This circular contains the pertinent sections of mining law 
that govern the staking and holding of mining claims on Federal and 
state lands in Alaska. Not included are sections pertaining to patents, 
water rights, liens, and legal procedures between claim holders or 
contestants. The sections included here are from authorized sources. 
The Federal and state regulations under which these laws are 
administered, and which help to explain and implement the laws are 
not included. They are in the Code of Federal Regulations and the 
Alaska Administrative Code. This publication is intended only as a 
handy reference to various laws in existence. Four groups or kinds 
of laws are applicable: Federal laws which apply to Federal public 
domain; state laws which also apply to Federal public domain; state 
laws which apply only to state owned lands; and Alaska Administra- 
tive Code. 


28599 Factions of the Land Diet in energy policies. Pfaus, M. 
Buerger Staat; 26: No. 1, 63-66(Mar 1976). (In German). 

The article contains statements of the parties (CDU, SPD, 
FDP) concerning the land policies of the government of Baden- 
Wuerttemberg. Speakers of the parties mentioned above deal with 
the following subjects: nuclear power plants, energy economy plan- 
ning, solar energy, waste heat utilization, energy conservation meth- 
ods. 


FOSSIL FUELS 


COAL 


REFER ALSO TO CITATION(S) 27773, 27781, 27782, 27783, 
28523, 29494 


28600 New “clean image” for coal. Environ. Sci. Technol.; 11: 
No. 13, 1148-1149(Dec 1977). 

A report from the Coal Conference and Expo IV is given. 
The conference, sponsored by the National Coal Association and the 
Bituminous Coal Research, Inc., was held in Louisville, Ky. Pro- 
gress in coal was discussed including coal cleaning, fluidized-bed 
combustion, flue-gas desulfurization scrubbing, and an upgraded 
method for pneumatic cleaning of coal. Assessmerts were made of 
the effects of open-cast mining, fly ash disposal, and scrubber sludge 
disposal on surface water and groundwater. A report was given of 
the Poltegor/U.S. EPA project, begun in 1973. The project was 
started to help solve the problems involved in surface coal mining in 
Poland and the U.S. From data obtained in a current monitoring set- 
up, project leaders hope to find an effective means of counteracting 
groundwater contamination effects during refuse/fly ash storage and 
eventual land reclamation. 


28601 Surface land owner vs. the mineral rights owner: an eco- 
nomic analysis of the Eastern —T problem. Greenbaum, M.E. 
(Northwestern Univ., Evanston, IL). J. Energy Dev.; 3: No. 1, 131- 
142(Aut 1977). 

The joint production model is applied to surface mining on 
land with mineral and surface rights owned separately. The legal and 
economic positions of separate owners of Eastern Kentucky coal 
fields are analyzed in terms of the effects on income redistribution 
and the effects of reclamation and prior-consent requirements. Al- 
though Kentucky's severed-estate deeds are unique, western coal 
development will introduce many of the same constraints and con- 
frontations. The measurement of income loss to surface owners is 
concluded to be imprecise, making it difficult to price land distur- 
bance to achieve the best economic efficiency. (DCK) 


28602 Appraisal of world coal resources and their future avail- 
ability. Peters, W.; Schilling, H.D. (Bergbau-Forscung GmbH, 
Essen). pp 57-86 of World energy resources, 1985—2020: executive 
summaries of reports on resources, conservation, and demand to the 
Conservation Commission of the World Energy Conference. New 
York; IPC Science and Technology Press (1977). 

This study assesses the contribution that coal could make to 
future energy supplies. Emphasis is on the appraisal of global coal 
resources and their future availability. Present-day geological world 
coal resources are estimated at more than 10,000 x 10° tons of coal 
equivalent (t.c.e.). Those coal reserves currently estimated as techni- 
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cally and economically recoverable amount to c. 640 x 10° t.c.e. 
According to the present planning of the coal-producing countries, 
and, also, additional estimates based primarily on present coal re- 
serves, in the year 2020 a world coal production of 8.8 x 10° t.c.e. 
could be achieved, if the necessary actions are taken in time. This 
level of production would mean more than tripling today’s world 
coal production (2.6 x 10° t.c.e.). It would require an average annual 
growth rate of 2.7 percent during the period 1975 to 2020 (as 
compared with 2.6 percent during the period 1860 to 1975 and 2.2 
percent during the period 1950 to 1975). Provided a sufficient 
economical incentive will be given for the step up of coal production 
and especially for an increase of coal exports, some experts consider 
a total annual coal output of about 13,000 million tons coal equiv- 
alents possible for the year 2020. This would mean at the same time 
an increase of the technically and economically recoverable re- 
serves. 


PETROLEUM 


REFER ALSO TO CITATION(S) 27793, 27817, 27831, 27832, 
28534, 29407 


28603 (PB—271489) Study of future U.S. requirements for pro- 
pane and butanes through 1980. (LP-Gas Industry Advisory Commit- 
tee, Tulsa, Okla. (USA). LP-Gas Transportation and Storage Sub- 
Committee). 16 Jun 1977. 150p. NTIS PC A07/MF AO1. 

This report contains three studies prepared by task forces 
addressing the following subjects: (1) worldwide supply and 
demand; (2) U.S. import terminals, storage, fractionation facilities 
and ocean transportation; and (3) distribution systems from import 
terminals to consuming areas. 


28604 (PB—272025) Costs of cargo preference. (General Ac- 
counting Office, Washington, D.C. (USA). Program Analysis Div.). 
9 Sep 1977. 54p. (PAD—77-82). NTIS PC A04/MF AO1. 

GAO has assessed the estimates of the costs of cargo prefer- 
ence legislation that were submitted to the House Committee on 
Merchant Marine and Fisheries. GAO's own estimates of these costs 
are presented. 


28605 (PB—272120) The United Kingdom's development of its 
North Sea oil and gas reserves: Departments of State and the Interior. 
Report to the Congress. (General Accounting Office, Washington, 
D.C. (USA). International Div.). 23 Sep 1977. 61p. (ID—77-51). 
NTIS PC A04/MF AOl1. 

This report examines the United Kingdom's development of 
its North Sea oil and gas reserves as an information base for 
considering pending legislation amending the Outer Continental 
Shelf Lands Act. 


28606 Oil money jingles in John Bull's pockets. Ball, R. Fortune; 
97: No. 6, 82-84, 88-90, 94, 96(27 Mar 1978). 

The government estimates that Britain's sector of the North 
Sea, already dotted with towering production platforms and criss- 
crossed with submarine pipelines, contains 17 billion barrels of 
recoverable oil, worth nearly $240 billion at present prices. The flow 
of oil should grow steadily from the current 370 million bbl/yr, and 
the 660 million bbl expected next year will make the nation self- 
sufficient in oil. With the annual flow leveling off at 900 million bbl/ 
yr in the mid-1980s, reserves should last into the early next century; 
new finds, if any, would extend the period of oil affluence. The blunt 
truth is, however, that North Sea oil wealth isn’t enough; oil, of 
itself, can’t solve Britain's industrial problems. To be competitive, 
British industry needs to shed more workers than can be absorbed 
even in a healthy industrial sector. A manufacturing industry is 
needed that is lean and muscular enough to support a substantially 
larger service sector—the only place where large numbers of people 
can find useful jobs. Britain’s past economic woes are reviewed 
briefly. The proper role for government in the present situation is 
discussed. 


28607 Kuwait declaration on technical cooperation among devel- 
oping countries. OAPEC News Bull; 3: No. 12, 15-20(Dec 1977). 

In preparation for the United Nations Conference on Techni- 
cal Cooperation among Developing Countries (TCDC), the repre- 
sentative panel issued a declaration. The issues dealt with the chal- 
lenge of self-reliance, guiding principles and promotion of TCDC. 
Some statistical data are tabulated of crude oil production by compa- 
nies in Kuwait. Also, crude oil export data by destination during the 
first half of 1976 and 1977 from Kuwait are compiled. (MCW) 


28608 OAPEC: its growing role in Arab and world affairs. 
Tomeh, G. (Univ. of Wisconsin, Madison). J. Energy Dev.; 3: No. 1, 
26-36(Aut 1977). 

The Organization of Arab Petroleum Exporting Countries 
(OAPEC) is examined in terms of its historical background, relation- 
ship to The Organization of Petroleum Exporting Countries 
(OPEC), and its role in world affairs. OAPEC, created in 1968, is an 
economic extension of the sense of regionalism and independence 
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that followed the establishment of the League of Arab States in 1945. 
Its purposes include cooperation in the management and conserva- 
tion of petroleum resources and coordination of the members’ petro- 
leum policies. The organization developed an administrative authori- 
ty to plan policy and to train and educate manpower for the 
industry. Its purpose differs from that of OPEC, which was formed 
to defend oil prices against the pressures of its customers, while 
OPAEC was a response to the need for long-term interdependence 
of its members. Accomplishments of OAPEC include servicing oil 
projects, creating joint firms, and reaching a high level of coordina- 
tion. (DCK) 


28609 Model of oil production, a and exploration. 
Pakravan, K. (Free Univ. of Iran, Tehran). J. Energy Dev.; 3: No. 1, 
143-152(Aut 1977). 

The model describes oil as a nonrenewable resource, and is 
compared with the classic production model of a fixed initial stock. 
Models described in the literature assume a constant extraction cost 
which, in reality, depends on the ease of extraction and the amount 
produced. The proposed approach, differentiating between develop- 
ment and exploratory investments, equates the present value of the 
marginal cost of a unit increase in production from reserves (or 
exploration) with the present value of development. The author 
concludes that, while production may initially rise as prices decline, 
over a time path rising prices will promote exploration and develop- 
ment. (DCK) 


28610 Worldwide petroleum-supply limits: ultimate resources and 
maximum annual production of conventional petroleum; possible re- 
sources of unconventional petroleum. Desprairies, P. (Institut Francais 
du Petrole, Rueil-Malmaison). pp 1-47 of World energy resources, 
1985—2020: executive summaries of reports on resources, conserva- 
tion, and demand to the Conservation Commission of the World 
Energy Conference. New York; IPC Science and Technology Press 
(1977). 

In view of the difficulties of estimating ultimate world-wide 
resources in crude oil, and the limits of annual production capacity 
for this petroleum in the future, a Delphi-type poll was carried out in 
1966-77 to obtain from experts throughout the world (oil companies, 
public authorities, individual experts) the basic data necessary for 
making such estimates. Replies were received from 29 pollsters. The 
poll covered conventional petroleum reserves (onshore and offshore 
at water depths of less than 200 meters), and also deep offshore and 
polar petroleum. Indications are: (1) ultimate worldwide convention- 
al petroleum reserves are evaluated at around 250 to 300 GT (1 GT 
= 10° tonnes); (2) the purpose served by continuing offshore pro- 
spection (45 percent of worldwide reserves) was confirmed; (3) 
discovery costs are likely to increase substantially (more than 
double) between now and 1985/90; there will be a significantly 
smaller increase in the costs of developing deposits when discovered; 
(4) petroleum recovered from deposits will increase from 25 percent 
(1977) to 40 percent in the year 2000; (5) the increasing contribution 
of enhanced recovery to the annual increase in reserves (55 percent 
of gross increase in the year 2000) is likely to represent re-evaluation 
of old deposits; and (6) the most-disturbing point is the conclusion 
that the annual rate of growth of reserves is slowing down: in 2000 it 
is likely to be at the most equal to total consumption in 1977 (3 GT). 


28611 British offshore policy: Tony Benn explains. Swiss, M. 
Erdoel-Erdgas Z.; 92: No. 11, 14-18(Dec 1976). 

Based on an interview with the British Minister of Energy, 
Anthony Wedgwood Benn, who is partly quoted in :uii vere, the 
British policy on the occurrence of oil and gas in the North See is 
shown. The allocation of offshore licenses, the government's opin- 
ion, how big the fields are and how long they will last for and the 
future of the British industry regarding Nort Sea oil are dealt with. 
The Minister clarifies the relationship with other North Sea oil 
countries and the British policy to OPEC, EEC, and OECD. It is 
furthermore shown what the British Government has done to sup- 
port the home industry in the application of offshore technology. 
The oil and gas fields in the North Sea are illustrated by a map. 


NATURAL GAS 
REFER ALSO TO CITATION(S) 27793, 27839, 27842, 28605 


28612 (PB—271516) National gas survey: report to the Federal 
Power Commission by the Transmission, Distribution and Storage 
Technical Advisory Task Force on Rate Design. (Federal Power 
Commission, Washington, D.C. (USA)). 1977. 267p. NTIS PC A12/ 
MF AOl1. 

This report examines the following areas: potential of various 
rate structures to induce conservation or conversion to alternate 
fuels; impact of different rate structures on charges to customers 
with different load factors and/or different seasonal requirements; 
effect of rate structures on the revenues of distributors, pipelines and 
storage companies; costs and benefits of various rate designs; pros 
and cons of marginal-cost pricing. 
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28613 (PB—272336) Conservation investments as a gas utility 
supply option: preliminary analysis. (ICF, Inc., Washington, D.C. 
(USA)). 7 Jan 1977. 72p. NTIS PC A04/MF AO1. 

The proposal described is designed to put gas made available 
through energy conservation on an equal footing from the perspec- 
tive of gas utilities and their customers. Under the proposal, invest- 
ments that increase the efficiency of gas use also would be capital- 
ized and recovered over their life through customer charges. This 
study describes how this concept might be implemented and ana- 
lyzes, in a preliminary way, what its effects might be. In addition, it 
evaluates the national implications of the proposal. 


28614 Future for world natural gas supply. McCormick, W.T. 
Jr.; Fish, L.W.; Kalisch, R.B.; Wander, T.J. (American Gas Associ- 
ation, Arlington, VA). pp 49-56 of World energy resources, 1985— 
2020: executive summaries of reports on resources, conservation, and 
demand to the Conservation Commission of the World Energy 
Conference. New York; IPC Science and Technology Press (1977). 

This summary report presents an overall examination of 
future world supply and demand for energy, which presents esti- 
mates of the world conventional natural gas production capability by 
regions through the year 2020. Production capability, as opposed to 
future production, is estimated since it is not possible to predict the 
economic, political, and other factors which might influence future 
production decisions. The full report contains three sections: (1) 
results and conclusions including estimates of world gas production 
capability for 1985, 2000, and 2020; (2) a discussion of data sources 
including proved gas reserves and undiscovered remaining gas re- 
sources, a description of the methodology for estimating production 
capability, and a review of key assumptions used in the study; and (3) 
a graphic presentation of gas production capability estimates for 
each region of the world accompanied by a short discussion of 
significant issues of interest. It was concluded that there is a world- 
wide capability for substantially increasing production of conven- 
tional natural gas in the next ten years and sustaining production 
levels well above today’s level at least until the year 2020. 


HYDROGEN AND SYNTHETIC FUELS 


28615 Projections of the price of hydrogen fuel. Bockris, J.O’M. 
(Flinders Univ., Adelaide). Int. J. Energy Res.; 2: No. 1, 9-17(1978). 

The concept of remote solar plant giving piped hydrogen fuel 
is gaining strength with the likelihood of realization. Electricity (in 
1977 U.S. $) for use in electrolysis with a 50% load factor at the 
producing plant would be 1 cent/kWh now, and | to 5 cents (still 
1977 $) in 1985. Potential will be 1.5 V. Cost of 1 MBTU will be in 
the region of $5 (electrolysis). Photovoltaic electricity using Fresnel 
concentration and heat exchangers should cost 1 cent/kWh. Hydro- 
gen transport costs should be some 1 mill/1000 km. Examination of 
ten approaches gives a maximum hydrogen cost of $9/MBTU, a 
likely value of $5, and speculative laboratory possibilities which 
could give $1/MBTU. 


ELECTRIC POWER 
REFER ALSO TO CITATION(S) 28525, 28530 


28616 (NP—22891) National Power Survey. The adequacy of 
future electric power supply: problems and policies. (Federal Power 
— Washington, D.C. (USA)). Mar 1976. 107p. GPO 
Report and recommendations of the Technical Advisory 
Committee on the Impact of Inadequate Electric Power Supply. 
This report provides an overview of matters affecting govern- 
mental and utility industry policy decisions on the problem of supply 
adequacy. Following the Preface and Introduction, Section III dis- 
cusses how the present situation (prospect of inadequate supply) 
arose, and policy options for improving it are offered. Section IV 
examines the principles and problems in the evaluation of supply 
adequacy and considers several methods of dealing with shortages. 
Section V looks at the probable effects of inadequate electric power 
supplies. Appendix A discusses energy use in the United States 
economy and Appendix B is a roster of Committee members. 


28617 (PB—271636) The 1976 Alaska power survey. Volume i. 
(Federal Power Commission, Washington, D.C. (USA)). 1977. 256p. 
NTIS PC A12/MF AOl. 

The Survey discusses a broad range of issues affecting future 
Alaskan power supply, including the state’s natural resources, eco- 
nomic development, current electric power industry, fuels availabil- 
ity, local and regional electric systems coordination, alternative 
means of satisfying future power requirements, and environmental 
considerations. 
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28618 (RAND-P—6004) Curtailment ordinances as an approach 
to electricity shortages. Acton, J.P. (RAND Corp., Santa Monica, 
Calif. (USA)). Sep 1977. 10p. Corp., Santa Monica, CA $1.50. 

Due to high standards of equipment reliability, significant 
reserve margins, and the availability of interconnections with other 
utilities, interruptions in the supply of electricity in the U.S. has been 
a relatively unusual event and has generally been confined to brief 
Outages over a limited geographic area. For a variety of reasons, 
which are not central to this paper, shortages may become more 
frequent and, of greater importance, of longer duration in the 
coming decades. It is not difficult to imagine circumstances under 
which, for a given price, the quantity and pattern of electricity 
demanded would exceed available resources for months or years at a 
time. Consequently, it is useful to review experiences with policies 
that have attempted to deal with electricity shortages in the past. 
The Los Angeles experience with an electricity curtailment ordi- 
nance during the Arab Oil Embargo of 1973-74 and the effects of 
that ordinance on the three major classes of customers are reviewed 
briefly; lessons suggested by that experience for future shortages are 
then considered. Under Phase I of the plan, residential and industrial 
customers were required to cut use 10 percent and commercial 
customers 20 percent over the corresponding billing period a year 
before. Under Phase II (which was never invoked), residential use 
was to be restricted 12 percent, industrial use 16 percent, and 
commercial use 33 percent over the corresponding billing period a 
year before. The penalty for excess use was a surcharge of 50 
percent on the entire bill for the first-period violation, and cutoff of 
service for subsequent violations. Overall, the program was success- 
ful in reducing demand and avoiding major system outages. 


28619 Nuclear power's effects on electric rate making. Smith, 
D.S.; Lancaster, A.A. (Federal Energy Regulatory Commission, 
Washington, DC). Public Util. Fortn.; 101: No. 3, 16-22(2 Feb 1978). 

overnment and the electric utility industry are re-evaluating 
nuclear power’s contribution to the total U.S. energy supplies. This 
article addresses how the recently increased nuclear plant construc- 
tion and operation costs are translated into the prices that consumers 
pay for electricity. The electric rates that consumers pay must reflect 
the costs of producing electricity, as well as the costs of transmis- 
sion, distribution, metering, and billing. The use of nuclear power for 
electric production is anticipated to grow rapidly so as to meet a 
larger portion of our country’s electricity needs through the end of 
the century; so nuclear power costs are expected to be an even 
larger portion of the total electricity price. There are certain rate- 
making issues that are actively being discussed in public forums and 
before state and Federal regulatory bodies. These issues are not 
unique to nuclear power, but take on added significance when 
nuclear power is used by utilities to produce electricity because of 
the technology required and because of the type, timing, and magni- 
tude of the costs involved. These are: (1) inclusion of construction 
work in progress in the rate base; (2) fuel adjustment clauses and 
treatment of nuclear fuel cycle costs; (3) treatment of certain taxes 
under the rate-making method called normalization or deferral ac- 
counting (sometimes referred to as phantom taxes”); and (4) rate 
treatment for particular nuclear expense items reflecting costs of 
delays, plant cancellations, and operational slowdowns. 


28620 Perceptions of EPRI: after the facts. EPRJ J.; 3: No. 1, 
17-20(1978). 

An ad hoc evaluation committee concluded that the Electric 
Power Research Institute (EPRI) has been effective in meeting its 
stated goals. The review examined EPRI's mission, policies, adviso- 
ry relationships, inter-organizational relationships, contracting poli- 
cies, and technical program results. Assurance of an adequate indus- 
trial base for any new technological development is determined to be 
a basic concern in the selection of EPRI projects and in setting 
priorities. EPRI was also advised to seek a higher level of DOE or 
other funding for its demonstration programs when they have 
reached the appropriate stage. Other conclusions deal with internal 
procedures, delegation of funding authority, regular updating of 
goals and priorities, and a broadening of efforts into nonelectric 
research. (DCK) 


28621 Perceptions of EPRI: energy in Washington. EPRI J.; 3: 
No. 1, 25-27(1978). 

The Electric Power Research Institute (EPRI), after monitor- 
ing the organization of a Department of Energy and the formulation 
of a National Energy Plan (NEP), assesses the potential effect on 
electric power research and development programs. Of particular 
interest is DOE structure, which is based on the premise that 
developmental stage rather than fuel type should determine how 
technologies are grouped. Congressional changes in the past year 
have also altered the way energy legislation is handled and authority 
is designated. The NEP’s emphasis is placed on reducing energy 
consumption, which will shift electric power programs from their 
traditional focus on generation, transmission, and distribution to new 
end-use technologies. Policies to develop alternative energy sources, 
decentralized facilities, and coal substitution will also influence re- 
search efforts. Policies to redirect efforts away from reprocessing 
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and recycling nuclear fuels have affected EPRI by withdrawing 
funds from breeder reactor research, but may strengthen the govern- 
ment industry light water reactor programs. Policy initiatives for 
environmental protection address the effects of carbon dioxide and 
the “best available control technology” mandate of the Clean Air 
amendments. (DCK) 


28622 Round of response: highlights of 1977. EPRI J.; 3: No. 1, 
29-42(1978). 

Representatives of the Electric Power Research Institute 
(EPRI) met to discuss highlights of the institute’s accomplishments 
during 1977 and to assess major concerns. The principal topics 
covered were EPRI goals, organizational structure, program empha- 
sis and effectiveness, public relations, commercialization of new 
technologies, breeder reactor programs, conservation, and high- 
voltage effects. These were discussed in terms of whether EPRI 
efforts are in line with national energy policy and goals. Long-range 
concerns were expressed about the mismanagement of natural re- 
sources and negative dynamics in the society that cause inaction. 
(DCK) 


28623 Towards implementation of peak-load pricing of electricity: 
a challenge for applied economics. Malko, J.R.; Lindsay, M.A.; Ever- 
ett, C.T. (Public Serivce Commission of Wisconson). J. Energy Dev.; 
3: No. 1, 82-101(Aut 1977). 

The need for electricity rate reform and strategies for moder- 
ating increasing electricity costs are examined and the conclusion 
reached that, while more study is needed on the impact of pricing on 
utilities, users, and the environment, this should not preclude a 
cautious transition toward peak-load pricing. Declining-block tariffs 
are shown to have limitations that favor peak-load pricing, which is 
favored by many economists in the form of marginal-cost time-of- 
day. A number of practical problems are noted, such as the need to 
develop a way of adjusting the estimated marginal costs to cover 
embedded costs and a way to adequately measure marginal costs. 


28624 Growth in the demand for electrical energy in the United 
States. Uri, N.D. (Dept. of Energy, Washington, DC). J. Energy 
Dev.; 3: No. 1, 153-162(Aut 1977). 

A demand model is developed to assess the role of conserva- 
tion efforts, overall economic conditions, higher electricity prices, 
weather conditions and other demand factors in determining electri- 
cal sales patterns from 1974—1976. Results indicate that there was 
no growth in kilowatt-hour sales in 1974 after an historical trend of 
seven percent annual growth because of a combination of large price 
increases and conservation efforts made after the Arab oil embargo. 
The 1975 record of small growth was found to result from high 
prices and economic conditions which caused industrial use to 
decline. Unusually bad weather, economic recovery, and smaller 
price increases resulted in a return to the seven percent growth rate 
in 1976. All sectors were found to respond to the changes in 
electricity prices. (DCK) 


28625 Power measurement in the household. Gagel, K. (Baden- 
werk A.G., Karlsruhe (Germany, F.R.)); Guenther, W. (Ueberland- 
werk Nord-Hannover A.G., Bremen (Germany, F.R.)); Herfort, R. 
(Berliner Kraft- und Licht (BEWAG)-A.G. (Germany, F.R.)); 
Mueller, R. (Stadtwerke Muenchen (Germany, F.R.). Elektrizitaets- 
werke); Rittstieg, G. (Rheinisch-Westfaelisches Elektrizitaetswerk 
A.G., Essen (Germany, F.R.)); Thomas, G. (Vereinigte Elektrizi- 
taetswerke Westfalen A.G. (VEW), Dortmund (Germany, F.R.)); 
Zybell, G. (Vereinigung Deutscher Elektrizitaetswerke e.V. 
(VDEW), Frankfurt am Main (Germany, F.R.)). 
Elektrizitaetswirtschaft; 716: No. 20, 682-695(Sep 1977). (In German). 

On the basis of the discussions often held in technical circles 
as to whether the basic price for domestic demands could be 
measured for the individual household by the power demand, an 
investigation is made into the possibility of replacing in the frame- 
work of ordinary tariffs non-electrical by electrical quantities; the 
problems encountered are also discussed, and also whether such a 
move would be of use. The investigation covers the question of 
measurements together with the assessment from the points of view 
of the electricity supply undertaking and of the consumer. 


28626 Fact book on major Texas electric utilities and the house- 
hold sector: a socio-economic and demographic profile. Warkov, S. 
(ed.). Houston, TX; University of Houston (1977). 59p. (NP—23055). 

The fact book provides data on residential energy-use pat- 
terns to help researchers and policymakers. The data will supply 
answers on the degree of market penetration of various electrical 
appliances, the amount of energy consumed by residential users, help 
clarify questions on the impact of increased prices on residential 
consumers, and how family structure and energy use are related. 
Telephone interviews allowed for the collection of supplementary 
information on electricity consumption, household technology, 
household energy conservation practices, and respondent appraisals 
of electric utility service. Data are based on a total of 9,463 random- 
ly selected Texas households. (MCW) 
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28627 Making the transition from unit marginal costs to rates: 
results for Virginia Electric and Power Company. New York; Nation- 
al Economic Research Associates, Inc. (1977). 20p. (NP—22545). 
Power Research Inst., Palo Alto, CA. 

VEPCO's load research for 1974 through 1975 was used to 
derive illustrative rates to determine what revenues would be pro- 
duced by charging marginal costs as rates. Test year data ending 
December, 1974 were used to determine the on- and off-peak kWh 
for each class in each month and the estimated monthly coincident 
demands for each class (these demands were averaged across the 
months in each season and are called equivalent demands). To this 
data the marginal demand costs and the on- and off-peak energy 
costs were then applied in order to determine the amount of revenue 
that would be produced from charging marginal demand and energy 
costs; the computations are shown. These results were then added to 
revenues that would result from charging marginal customer costs 
based on the number of customers in 1974. This report by NERA is 
responsive to the requirements of Topics 4 and 5 of the Plan of 
Study, specifically Topic 5, Illustrative Rates for the Virginia Elec- 
tric and Power Company, June 6, 1977. (MCW) 


28628 National Economic Research Associates’ responses to 
questions from Task Force 4: Topic 4. New York; National Economic 
Research Associates, Inc. (1977). 29p. (NP—22542). Power Research 
Inst., Palo Alto, CA. 

This NERA material is responsive to the Requirements of 
Topic 4, Costing for Peak-Load Pricing. A first topic (4.1) would be 
to identify the companies willing to participate and those who have 
usable data, and to make the selection of participating companies 
(adhering to certain criteria). Topic 4.2 consists of the field work 
utilizing actual cost data. The results of the first two topics would 
form the basis of Topic 4.3 which would review the results of cost 
analyses comparatively to determine what modifications to the theo- 
retical costing analysis are indicated to yield a de-bugged method- 
ology. In Topic 4.4, while most of the major companies collect cost 
data for purposes of accounting, budgeting, planning, and load 
management--and some of this will have direct application--there are 
likely to be definitional inconsistencies and actual gaps in the data, 
and as work proceeds on earlier phases of the topic, supplementary 
data collection requirements may become apparent. The completion 
of Topic 4 should make available a practical costing methodology 
that could undergird a peak-load pricing approach. Many answers to 
questions on Topic 4 are supplied by members of Task Force 4. 


(MCW) 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 27781, 28561, 28562, 29392 


28629 (PB—272485) Regional estimates of electricity technology 
and trade 1963. Final report. Ng, N.K. (Massachusetts Inst. of Tech., 
Cambridge (USA). Dept. of Urban Studies and Planning). Dec 1976. 
Contract DOT-OS-30104. 53p. NTIS PC A04/MF AOl. 

The report is one of a series being written for the University 
Research Program, to present analyses of the results obtained using 
the multiregional input-output (MRIO) model for the United States. 
The present study resulted from a prototype energy and transporta- 
tion study completed in 1974, entitled Multiregional Economic Im- 
pacts of Energy and Transportation Policies. After that study was 
completed, it became evident that improved regional estimates were 
required for the electricity data used. Although, these estimates are 
for 1963, many of the same data sources and procedures can be used 
to obtain estimates for more recent years. Detailed descriptions of 
each estimate, including its limitations, are provided. Also, a com- 
prehensive explanation of the methods used to disaggregate the 
electricity, gas, and water industry data to obtain separate regional 
estimates for electricity. The methods used and the accounting 
conventions described will be valuable to users planning to disaggre- 
gate data for other industries. 


28630 Hydraulic resources. Armstrong, E.L. (Univ. of Utah, 
Salt Lake City). pp 87-103 of World energy resources, 1985—2020: 
executive summaries of reports on resources, conservation, and 
demand to the Conservation Commission of the World Energy 
Conference. New York; IPC Science and Technology Press (1977). 

Hydraulic energy presently is providing about 23 percent of 
the world’s electricity. However, it is of greater relative importance 
because it is a continually renewable, non-polluting energy resource; 
it is an integral part of optimum overall water-resource utilization; it 
is an important part of large electric power systems because of its 
reliability and flexibility; it is a catalyst in economic improvement in 
developing countries; its economic justification is improving because 
of its “inflation-proof’ characteristics and its long life and low- 
maintenance costs; and it provides important peaking-power capa- 
bilities. The installed hydroelectric capacity at present is about 
372,000 MW with a yearly production of 5.7 million terrajoules of 
energy (1.6 million gigawatt hours), approximately 16 percent of the 
total installed and installable capability as reported in the World 





2942 ENERGY RESEARCH ABSTRACTS 


Energy Conference 1976 Survey of Energy Resources. The OECD 
countries have developed 46 percent of their capacity, and the other 
countries, as an average, about 7 percent of their capacity. The 
development of hydroelectric resources is affected by economics, 
other uses and needs for water, environment, technology, and social 
factors as well as legal and political considerations. Large develop- 
ments require sizeable multidiscipline organizations and extensive 
planning. On multi-national rivers, international agreements must be 
reached for developments to proceed. From extensive review of data 
and factors affecting future development, the author estimates the 
probable hydroelectric production by 2020 is likely to increase five 
times to about 28 million terrajoules, approximately 80 percent of the 
total developable hydroelectric resource reported in the 1976 WEC 
Survey. Providing adequate financing for this development will be a 
big problem, estimated to average 33 billion 1976 U.S. dollars per 
year over the 44-year period. 


CONSUMPTION AND UTILIZATION 
REFER ALSO TO CITATION(S) 28546, 28569, 28626, 28702 


28631 (CED—77-98) Effective fuel conservation programs could 
save millions of gallons of aviation fuel. (General Accounting Office, 
Washington, D.C. (USA)). 15 Aug 1977. 75p. Accounting Office, 
Washington, DC. 

Report to the Congress by the Comptroller General of the 
United States. 

In 1976, the airlines used about 9.5 billion gallons of jet fuel. 
An increase in the ratio of occupied seats to available seats on 
commercial airlines (the load factor) above the 53- to 55-percent 
range of recent years could improve the fuel efficiency of U.S. 
airlines substantially. In 1976 the U.S. airlines achieved an industry- 
wide load factor of about 55 percent. The airlines used an estimated 
4.2 billion gallons of fuel transporting empty seats. Reducing flights 
to achieve a 65 percent load factor could have reduced domestic 
trunk airline (the largest) fuel consumption by almost a billion 
gallons. Neither the Federal government nor the airlines have made 
major efforts to increase load factors since the fuel crisis of 1973. 
Proponents of regulatory reform claim that improved regulation of 
the aviation industry could increase load factors to 60 percent or 
higher. This report discusses Federal actions to conserve fuel and 


suggests ways additional fuel savings may be realized. (MCW) 


28632 (CONF-770870—, pp 237-251) Fuel quality and quantity 
requirements of future automobiles. Marks, C. (General Motors 
Corp., Detroit). 1977. 

From Proceedings of the faculty institute energy conserva- 
tion) theory and practice; Oak Ridge, TN, USA (1 Aug 1977). 

In Energy conservation: theory and practice. 

The quantity of fuel required by U.S. passenger cars during 
the next ten years and the major characteristics of fuels will be 
affected importantly by changes in: Federal exhaust emission and 
fuel economy regulations; emission control technology; and engine, 
powertrain, and vehicle design. Some alternative developments in 
these areas are discussed and their possible impacts upon fuel re- 
quirements assessed. It is apparent from this analysis that substantial 
changes from historical trends may be generated by the develop- 
ments resulting from government regulations. 


28633 (CONF-770870—, pp 252-284) Marketing approach to 
transportation planning. Davis, F.W. Jr. (Univ. of Tennessee, Knox- 
ville). 1977. 

From Proceedings of the faculty institute energy conserva- 
tion) theory and practice; Oak Ridge, TN, USA (1 Aug 1977). 

In Energy conservation: theory and practice. 

The public sector should: (1) direct itself to resolving institu- 
tional issues so all forms of transportation can be used more effec- 
tively; (2) redirect its alternatives from legalistic-type regulation to 
developing an environment where solution is possible; (3) shift from 
a facility-planning mode to an entrepreneurial environment-planning 
mode; and (4) reorient policy and funding to encourage making 
more-efficient use of existing facilities and equipment; e.g., highway 
funding should be based on vehicle occupancy during peak hours as 
well as land area and population. The U.S. is comprised of many 
diverse people with vastly differing needs. It is much more efficient 
to help people find transportation services that meet their own 
individualized needs than to try to build a single system to serve 
everyone. A project, undertaken by the University of Tennessee to 
act as a broker under the name Knoxville Commuter Pool, is 
described. The institutional issues that had to be overcome and 
accomplishments made are listed. New services are planned for 
transportation services for the elderly, handicapped, special events, 
etc. The project has helped clarify several major points. The trans- 
portation problem is not so much a resource problem as an institu- 
tional problem that prohibits society from making more-efficient use 
of existing capacity. 
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28634 (DOT-TST—76T-35) Transport of solid commodities via 
freight pipeline: cost and level of service comparison. Volume I. First 
year final report. Zandi, I.; Allen, W.B.; Morlok, E.K.; Gimm, K.; 
Plaut, T.; Warner, J. (Pennsylvania Univ., Philadelphia (USA). 
Dept. of Civil and Urban Engineering). Jul 1976. 50p. NTIS. 

The application of freight pipeline for the movement of solid 
goods (agricultural, mining, or industrial products) is examined. 
Based on experimental data and experience with commercial installa- 
tions around the world, it can be concluded that most varieties of 
freight pipeline are technologically feasible modes of transport. 
Based on preliminary economic analysis performed in this first year’s 
research, pneumo-capsule pipelines appear to have the potential to 
compete successfully with other freight modes when certain condi- 
tions are satisfied. In addition, freight pipelines offer many environ- 
mental advantages. Among these features are: traffic and air pollu- 
tion reduction; noise and accident reduction; less land disturbance 
(than other modes); energy consumption reduction (under proper 
circumstances); lower susceptibility to cost inflation; potential for 
complete origin to destination automation; and reduction of freight 
loss and damage. Limitations exist and include facts that highways 
and railroads do carry other goods; there must be sufficient liquid, 
usually water; — pipeline may, in some cases, compete with 
truck and rail; and freight pipeline is not expected to become the sole 
mode of freight transport. This volume contains an executive sum- 
mary, introduction, definition, issues, methodology of analysis, and 
cost comparison, concluding with a survey of the demand for freight 
pipeline. Details of these areas are discussed in the succeeding four 
volumes. (MCW) 


28635 (DOT-TST—76T-36) Transport of solid commodities via 
freight pipeline: freight pipeline technology. Volume II. First year final 
report. Zandi, I.; Gimm, K.K. (Pennsylvania Univ., Philadelphia 
(USA). Dept. of Civil and Urban np Jul 1976. 71p. NTIS. 

In order to determine the feasibility of pipeline as an intercity 
freight transportation mode, it was necessary to examine its techno- 
logical feasibility and reliability. This report describes the technol- 
ogy of the major generic freight pipelines in terms of both historical 
and current trends and operations. Additionally, it presents a state- 
of-the-art review of calculating energy requirements of various 
generic freight pipelines. It was concluded that slurry and pneumatic 
pipelines are technologically feasible and reliable. There are many 
commercial installations of both types operating around the world. 
Based on European experience with pneumo-capsule pipelines for 
mail delivery and Russian gravel- and sand-transport installations, it 
appears that a pneumo-capsule pipeline is a technologically feasible 
and operationally reliable mode for transport of solids. Since no 
commercial pneumo-capsule pipeline installations yet exist in the 
U.S., it seems desirable that a service demonstration of the advan- 
tages and feasibility of this mode of transport be undertaken to 
attract the shippers’ confidence. Hydro-capsule pipelines are techno- 
logically feasible, but its reliability within a commercial environment 
remains to be tested. 


28636 (DOT-TST—76T-37) Transport of solid commodities via 
freight pipeline: cost estimating methodology. Volume III, parts A and 
B. First year final report. Warner, J.A.; Morlok, E.K.; Gimm, K.K.; 
Zandi, I. (Pennsylvania Univ., Philadelphia (USA). Dept. of Civil 
and Urban Engineering). Jul 1976. 112p. NTIS. 

In order to examine the feasibility of an intercity freight 
pipeline, it was necessary to develop cost equations for various 
competing transportation modes. This volume presents cost-estimat- 
ing equations for rail carload, trailer-on-flatcar, truck, and freight 
pipeline. Section A presents mathematical equations that approxi- 
mate the fully allocated and variable costs contained in the ICC cost 
tables for rail carload, trailer-on-flatcar (TOFC) and truck common- 
carrier intercity freight movements. These equations were developed 
to enable the user to approximate the ICC costs quickly and easily. 
They should find use in initial studies of costs where exact values are 
not needed, such as in consideration of rate changes, studies of 
profitability, and in general inter-modal comparisons. Section B 
discusses the development of a set of engineering cost equations for 
pneumo-capsule pipelines. The development was based on an analy- 
sis of system components and can readily be extended to other types 
of pipeline. The model was developed for the purpose of a feasibility 
study. It employs a limited number of generalized parameters and its 
use is recommended when sufficient detailed and specific engineer- 
ing information is lacking. These models were used in the compari- 
son of modes presented in Volume I and hence no conclusions 
regarding relative costs or service of the modes are presented here. 
The primary conclusion is that the estimates of costs resulting from 
these models is subject to considerable uncertainty. 


28637 (DOT-TST—76T-38) Transport of solid commodities via 
freight pipeline: demand analysis methodology. Volume IV. First year 
final report. Allen, W.B.; Plaut, T. (Pennsylvania Univ., Philadelphia 
(USA). Dept. of Civil and Urban Engineering). Jul 1976. 90p. NTIS. 

In order to determine the feasibility of intercity freight pipe- 
lines, it was necessary to determine whether sufficient traffic flows 
currently exist between various origins and destinations to justify 





JUNE 30, 1978 


consideration of a mode whose operating characteristics became 
competitive under conditions of high-traffic volume. An intercity 
origin/destination freight-flow matrix was developed for a large 
range of commodities from published sources. A high-freight traffic- 
density corridor between Chicago and New York and another 
between St. Louis and New York were studied. These corridors, 
which represented 18 cities, had single-direction flows of 16 million 
tons/year. If trans-shipment were allowed at each of the 18 cities, 
flows of up to 38 million tons/year were found in each direction. 
These figures did not include mineral or agricultural products. After 
determining that such pipeline-eligible freight-traffic volumes exist- 
ed, the next step was to determine the ability of freight pipeline to 
penetrate such markets. Modal-split models were run on aggregate 
data from the 1967 Census of Transportation. Modal-split models 
were also run on disaggregate data specially collected for this study. 
The freight pipeline service characteristics were then substituted into 
both the aggregate and disaggregate models (truck vs. pipeline and 
then rail vs. pipeline) and estimates of pipeline penetration into 
particular STCC commodity groups were made. Based on these 
very preliminary results, it appears that freight pipeline has market 
penetration potential that is consistent with high-volume participa- 
tion in the intercity freight market. 


28638 (DOT-TST—76T-39) Transport of solid commodities via 
freight pipeline: impact assessment. Volume V. First year final report. 
Zandi, I; Gimm, K.K. (Pennsylvania Univ., Philadelphia (USA). 
Dept. of Civil and Urban Engineering). Jul 1976. 18p. NTIS. 

The application of freight pipeline for the movement of solid 
goods offers a new option in the field of transportation. This volume 
examines impacts and their assessments. This study has only identi- 
fied the areas where truck and/or rail substitution by pipeline may 
have impacts. It only can be said that pipeline, if it can substitute for 
surface traffic without correspondingly increasing it at another loca- 
tion, is inherently a more environmentally compatible mode of 
transport. Based on data presented in this report, it can be stated 
that, to the extent that a freight pipeline reduces the truck traffic, it 
helps to reduce street congestion, noise, energy consumption, acci- 
dents, and air pollution. As compared to rail, however, accident and 
noise reduction are certain, but the impact on energy consumption 
and air pollution depends on local conditions. (MCW 


28639 (LCD—75-436) Manufacturing technology: a changing 
challenge to improved productivity. (General Accounting Office, 
Washington, D.C. (USA)). 3 Jun 1976. 138p. Accounting Office, 
Washington, DC. 

Report to the Congress by the Comptroller General of the 
United States. 

Data security has become a fundamental requirement in the 
design and operation of computer systems. Security requirements 
include not only the protection of data from unauthorized disclosure, 
the classical concept underlying security, but also the protection of 
data from unauthorized modification and destruction. Privacy re- 
quirements, as explicitly stated in the Privacy Act of 1974 and 
implied by good information management practices, include these 
security requirements in addition to record keeping practices of 
tracking the actual use of data as well as its intended use. These 
requirements have had an impact on managers of computer systems 
within the Federal government. This paper outlines and discusses 
this impact from its positive viewpoints as well as the negative 
viewpoints often discussed. The National Bureau of Standards is 
responsible for developing Federal Information Processing Stand- 
ards that assist Federal agencies to utilize computer systems efficient- 
ly and securely. NBS embarked on a program in 1971 which would 
identify common security requirements and initiate actions that 
would alleviate problems present in existing and evolving computer 
systems. Both of these activities have been difficult in that a broad 
range of security requirements exist and no completely adequate 
solutions have been found for many of the problems. NBS has 
published a Data Encryption Standard for protecting data while 
being communicated or when in dormant storage. This standard is 
neither necessary nor sufficient for all computer systems, however. 
The Privacy Act of 1974 requires “reasonable precautions” against 
threats to privacy information but does not spell out what these 
should include. Therefore, the ADP manager still must decide what 
security measures a prudent individual would use in the security 
environment surrounding the manager. An approach to risk analysis 
that a manager must undertake is outlined. 


28640 (NSF/RA—770125) Energy-based analysis of alternative 
production methods and cropping systems in the Corn Belt. Doering, 
O.C. III. (Purdue Univ., Lafayette, Ind. (USA). Agricultural Experi- 
ment Station). Jun 1977. 45p. Peart, Dept. of Agricultural Engineer- 
ing, West Lafayette, IN. 

A report to the National Science Foundation Research Appli- 
cations Directorate RANN: Research Applied to National Needs. 

The overall objective was to identify systems and methods 
that would reduce total energy inputs relative to amount of product. 
Each of 6 cropping systems was simulated through 7 years of 
weather (1968 through 1974). This report emphasizes the develop- 
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ment of a system of analysis, rather than extensive results or conclu- 
sions. In terms of energy policy it is important to recognize that the 
diffuse nature of agricultural production results in resource-use deci- 
sions being made by several million individual production units. 
Unless government develops the capacity to dictate resource use and 
allocation decisions at these individual locations it will have to be 
content with the price and resource decisions made individually by 
each producing unit. It is in designing policy to fit the individual 
resource decisions that it is absolutely essential to link the economic 
analysis with the technical feasibility of the input/output simulator. 
A cropping system might be identified with a preferred re-allocation 
of total resources based on an improvement in energy efficiency. At 
this point the economic model can be used to approximate the range 
of relative input and output prices necessary to encourage such a 
cropping system and resource shift. 


28641 (PB—271748) Illinois energy consumption: 1963—1975. 
Weil, K.; Biermann, W. (Illinois Dept. of Business and Economic 
Development, Springfield (USA). Div. of Energy). Jun 1977. 37p. 
(ILLDOE—77/04). NTIS PC A03/MF AO1. 

This report contains historical Illinois energy consumption 
data by consuming sector and fuel type. It also contains a detailed 
description of mapping techniques used in developing the data. 


28642 (PB—271749) Projected Illinois energy consumption: 
1976a—1980 and 1985. Weil, K.S.; Biermann, W.W.; Hamilton, J.C. 
(Illinois Dept. of Business and Economic Development, Springfield 
(USA). Div. of Energy). Jul 1977. 15p. (ILLDOE—77/05). NTIS 
PC A02/MF A0O1. 

This report contains projected Illinois energy consumption 
data by fuel type. It also contains detailed projection methodology. 


28643 (PB—272342) Empirical and simulation analyses of energy 
use in commercial buildings. Final report. McCarthy, P.M.; Patel, 
R.F.; Karpay, B. (Hittman Associates, Inc., Columbia, Md. (USA)). 
Feb 1977. Contract FEA-CO-04-51888-00. 162p. (HIT—664-2). 
NTIS PC A08/MF AO1. 

This report presents the results of two technical tasks. These 
were to: survey 383 Baltimore Central Business District commercial 
establishments to obtain detailed information on the structural equip- 
ment, and operational features that related to energy use; and to 
employ a detailed time-response computer model to analytically 
establish, baseline heating and cooling loads and potential heating 
and cooling load reductions which could be attained via selected 
operational and retrofit measures for two major CBD office build- 
ings. 


28644 Model of residential energy use. Hirst, E. (Oak Ridge 
National Lab., TN). Simulation; 30: No. 3, 69-74(Mar 1978). 

A model of residential energy use was developed to simulate 
the period from 1970 to 2000. The model predicts annual energy use 
by fuel, end use, and type of housing, and also estimates annual 
equipment installations and ownership, equipment energy require- 
ments, structural heat retention, fuel expenditures, equipment costs, 
and costs for improving heat retention in new and existing housing 
units. Thus the model provides considerable detail on residential 
energy uses and associated costs. These details are useful for evaluat- 
ing the effects of alternative energy conservation policies, programs, 
and technologies during the next quarter century. The present 
version of the model handles four fuels, eight end uses, and three 
types of housing. Each of these 96 components of total energy use is 
calculated each year as a function of stocks of occupied housing 
units and new construction, equipment ownership by fuel and end 
use, heat retention of housing units, average unit energy require- 
ments for each type of equipment, and usage factors that depend on 
household behavior. Simulation of energy use from 1960 to 1975 
shows that the model accurately predicts historical data on aggre- 
gate energy use, energy use by fuel, energy use by end use, and 
market shares of ownership of equipment. 4 tables, 4 figures, 14 
references. 


28645 Analysis of residential energy use. Hirst, E. (Oak Ridge 
National Lab., TN). Int. J. Energy Res.; 2: No. 1, 73-83(1978). 

This paper describes the structure, inputs, validation, and 
operation of an improved version of the ORNL residential energy 
use model (Hirst et al., 1976; 1977). The purpose of this work is to 
provide an analytical tool to evaluate a variety of energy conserva- 
tion policies, programs, and technologies for their effects on energy 
use, energy costs, and capital costs over time. The model deals with 
energy use at the national level for four fuels (electricity, gas, oil, 
other); eight end uses (space heating, water heating, refrigeration, 
food freezing, cooking, air conditioning, lighting, other); and three 
housing types (single-family units, multi-family units, mobile homes). 
Household energy use (for each fuel/end use/housing type combina- 
tion) is computed in response to changes in stocks of occupied 
housing units and new residential construction, equipment ownership 
by fuel and end use, thermal integrity of housing units, average unit 
energy requirements for each type of equipment, and usage factors 
that reflect household behavior. 
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UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


28646 Energy policy paper. Inglewood, CA; Helioscience Insti- 
tute (1977). 11p. (CONF-7705110—1). 

From International solar/energy conference on alternative 
energy; Palm Springs, CA, USA (12 May 1977). 

e implementation of alternate energy sources will depend 
upon many factors such as the availability of funding for develop- 
ment, state-of-the-art technology, and the near-term and long-range 
economic trade-offs. Paramount in all of these will be the nature of 
our national energy policy which has the potential to create either an 
adverse or opportune environment for alternate energy source de- 
velopment. The primary purpose of the Helioscience Institute Con- 
ference was to assist in the development of national energy policy in 
the alternate energy fields. The conference focused its attention on 
solar, wind, and geothermal energy and it was concluded that 
national policy should be strongly directed toward near-term devel- 
opment of these sources. In order to achieve implementation of this, 
government involvement should be limited to providing incentives 
to consumers for installation, and to systems developers for the 
production of the required equipment. The government should not 
become involved in the actual production of the equipment of 
ownership of energy-producing systems. The solution to the energy 
problem will be found through coordinated national policies, the 
stimulation of the private sector, and the education and commitment 
of the general public. Only through this approach shall the nation be 
capable of moving from an era of low-cost energy and waste to a 
new renaissance of maximum efficiency in the use of all energy 
sources to meet the needs of man and protect not only the way of 
life, but the quality of life for generations to come. 


28647 Unconventional energy resources. Auer, P.L. (Cornell 
Univ., Ithaca, NY); Bos, P.B.; Roberts, V.W.; Gough, W.C. pp 135- 
179 of World energy resources, 1985—2020: executive summaries of 
reports On resources, conservation, and demand to the Conservation 
Commission of the World Energy Conference. New York; IPC 
Science and Technology Press (1977). 

This report is concerned with the following unconventional 
energy sources: solar (which includes energy derived directly from 
sunlight as well as indirectly in the form of wind, waves, tides, ocean 
thermal gradients, or as fuel from biomass and other photochemical 
reaction products), geothermal, and fusion. These potential sources 
of commercial energy supplies represent either renewable or virtual- 
ly inexhaustible resources and are not now in widespread commer- 
cial use. The report is considered a complement to a report on 
nuclear fusion since they are all prospective long-term energy sup- 
plies. Each of the principal technologies and systems that are cur- 
rently being considered as means for utilizing solar, geothermal, and 
fusion resources are discussed. Insofar as possible, their potential 
contributions to commercial energy supplies are discussed. The role 
of these unconventional resources may be expected to vary not only 
as a function of which category is under consideration, but also 
geographically vary. (MCW) 


SOLAR 
REFER ALSO TO CITATION(S) 28011, 28018, 28037, 28044, 28586 


28648 (ALO/3787—1) Application analysis of solar total energy 
to the residential sector. Quarterly technical status report, April 1— 
June 30, 1977. Whaley, T.; Yudow, B.; Malik, N.; Korobkin, L. 
(Institute of Gas Technology, Chicago, Ill. (USA)). Aug 1977. 
Contract EG-77-C-04-3787. 207p. Dep. NTIS, PC A10/MF AOl. 

This project will analyze the application of solar total energy 
to appropriate segments of the residential sector, determine the 
market penetration potential for STE systems, and develop criteria 
for selecting suitable demonstration sites throughout the U.S. The 
work to achieve these objectives has been divided into 5 tasks: Task 
1, Management Plan; Task 2, Energy Requirements Definition; Task 
3, Market Penetration Studies; Task 4, Conceptual Design; and Task 
5, Site Selection Criteria. The work done on Task 2 is presented. 
The objective of Task 2 is to identify and characterize the energy 
consumption patterns of energy users within the residential sectors 
that have large market penetration potential for solar total energy or 
have the potential for significantly affecting this market penetration. 
The work breakdown for achieving this objective is as follows: (1) 
Regionalization, divide the U.S. into regions based on climate, 
insolation, building load characteristics, fuel cost, and any other 
parameters considered significant. (2) Identification of Residential 
Market Segments, identify the types of single-family and multi- 
family dwelling units to be characterized in this study, with primary 
emphasis placed on groupings having peak electrical loads in excess 
of 50 kWe. (3) Simulation of Load Requirements, characterize 
electrical and thermal requirements for each of the market segments 
in different regions of the country, providing time-dependent profiles 
as well as seasonal and energy usage summaries by means of an 


ERA VOL. 3, NO. 12 


—— computer simulation program where necessary. (4) Ver- 
ification of Simulated Load Program, where possible, compare re- 
sults of load simulation program with actual load data. (WHK) 


28649 (TID—28197) Choices in the next energy and social revo- 
lution. Ryan, C.J. (Massachusetts Inst. of Tech., Cambridge (USA). 
Alfred P. Sloan School of Management). 7 Jul 1977. Contract EX- 
76-A-01-2195-028. 28p. Dep. NTIS, PC A03/MF AO1. 

The purpose of this paper is to — a context for choosing 
the energy system that will replace fossil fuels. As fossil fuels, the 
energy source of industrialization, are depleted, the world enters into 
the third most important energy and social revolution in the devel- 
opment of civilization. Natural and social systems operate under the 
same principles of energy management. Growth, stability, or decline 
is determined by the interdependent relationship between energy and 
structure (Energy in Natural and Social Systems). The evolution of 
civilization over more than a million years can be seen as a success- 
ful quest to control greater amounts of energy through social organi- 
zation in three different energy and social systems: hunting and 
gathering, agriculture, and fossil fuels (Two Energy and Social 
Revolutions). Many nations based on different energy and social 
structures have flourished and disappeared throughout history. The 
cases of Egypt, Rome, and Britain are used to illustrate the dynamic 
forces that affect the rise and fall of empires, dependence on foreign 
resources, and the changing purposes of social organization (The 
Influence of Energy on Nations). The energy perspective of the 
paper suggests the relationship between continuous growth and 
social discontinuity in U.S. history (Continuous Growth and Social 
Discontinuity in the U.S.). The physical and social consequences of 
future energy alternatives are discussed in terms of an Orwellian, 
Jeffersonian, and Malthusian type future (The Third Revolution: 
Orwell, Jefferson, or Malthus). The paper concludes with an en- 
dorsement of solar energy as the alternative most likely to afford a 
stable future in a humanly organized environment. 


OTHER 
REFER ALSO TO CITATION(S) 27968, 28004, 28107 


ENERGY CONVERSION 


REFER ALSO TO CITATION(S) 27983, 28553 


MHD GENERATORS 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 27947 


DUCT ENGINEERING AND FLUID DYNAMICS 


28650 (SAND—77-1659) Numerical codes for MHD flows. 
Quarterly technical progress report, April—June 1977. Touryan, K.J.; 
Blottner, F.G.; Russo, A.J.; Taylor, J.G. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). Nov 1977. Contract EY-76-C-04-0789. 23p. 
Dep. NTIS, PC A02/MF AO1. 

The objective of this contract is to develop numerical tech- 
niques and codes for characterizing coal-combustion-operated MHD 
generators and diffusers. The purpose for this activity is two-fold: (a) 
provide the MHD Division of the Department of Energy with 
evaluative guidelines in selecting and exercising channel codes; (b) 
provide users with codes to design MHD channels/diffusers and 
evaluate their performance. The scope of work calls for five tasks: 
(1) unsteady one-dimensional channel code: to modify an existing 
time-dependent code to include MHD effects for approximate pre- 
dictions of the flow from the combustion chamber through the 
diffuser; (2) steady multidimensional channel codes: to develop codes 
for predicting the complete steady-inviscid-viscous flow across the 
duct in an MHD generator and diffuser; (3) thermodynamics: to 
adapt reentry vehicle codes in a manner that gas models for coal 
combustion gases can be developed; (4) slag layer: to adapt an 
existing code to predict the stability conditions for slag layers which 
are driven by turbulent exterior flows and to develop a code for 
predicting slag layer growth; and (5) arc formation and migration: to 
conduct transient analyses in evaluating the inter-electrode arcing 
and constricted discharges from the gas to the electrode in the 
presence of Hall currents. Progress is reported on tasks (1) and (2). 
Task (1): The explicit, finite-difference code has been modified to an 
implicit scheme for a perfect gas flow. An efficient solution tech- 
nique for the finite-difference equations has been developed, and 
steady-state solutions have been obtained. Task (2): The code has 
been extended to include an equilibrium real gas model and the code 
is operational for this case. 
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28651 (SAND—78-0079) Numerical codes for MHD flows. 
Quarterly technical progress report, July—September 1977. Touryan, 
K.J.; Blottner, F.G.; Russo, A.J.; Taylor, J.G. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Jan 1978. Contract EY-76-C-04-0789. 31p. 
Dep. NTIS, PC A03/MF AOl1. 

The objective of this contract is to develop numerical tech- 
niques and codes for characterizing coal-combustion-operated MHD 
generators and diffusers. The purpose for this activity is two-fold: (a) 
provide the MHD Division of the Department of Energy with 
evaluative guidelines in selecting and exercising channel codes; (b) 
provide users with codes to design MHD channels/diffusers and 
evaluate their performance. Progress is reported: (1) unsteady one- 
dimensional channel code: the development of the entry boundary 
conditions for a real gas has been completed for the implicit finite- 
difference code. For supersonic flow, a boundary condition at the 
nozzle throat has been determined for the real gas case. An investi- 
gation of a transient start-up of a channel flow has been made. (2) 
two-dimensional fluid dynamic code: improvements have been made 
in the iteration procedure for the initial profiles and in the distribu- 
tion of the grid points across the channel. (3) two-dimensional 
electrodynamics code: the two-dimensional electrodynamics code 
calculates the current and potential fields in an expanding section of 
an MHD generator channel. During this quarter an option to use 
either periodic or insulating boundary conditions at the inflow and 
outflow boundaries was added. (4) slag layer studies and heat trans- 
fer analyses: the slag vapor condensation problem for laminar bound- 
ary layer flow over infinitely segmented electrodes in an MHD 
channel has been extended to include a finite thickness liquid slag 
layer. The equations describing this liquid slag layer include convec- 
tion, the usual MHD effects, temperature-dependent slag properties, 
viscosity and electrical conductivity, and detailed matching condi- 
tions at the gas-slag interface. Numerical solution of the slag layer 
equations is nearly complete. (5) arc formation, migration and elec- 
trode erosion: the arcing phenomena in MHD channels is being 
analyzed from four different but interrelated perspectives. (WHK) 


THERMOELECTRIC GENERATORS 


28652 Proceedings of the international conference on thermoelec- 
tric energy conversion. Rao, K.R. (ed.). New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1976). 192p. (CONF-7609128—). 
From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 
Separate abstracts were prepared for the 32 papers presented. 
(WHK) 


28653 Range of applicability of thermoelectric heat pumps from 
the technological point of view. Makhlin, A.G. (City Univ. of New 
York, NY). pp 97-102 of Proceedings of the international conference 
on thermoelectric energy conversion. Rao, K.R. (ed.). New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

On the basis of experimental data, the schematic diagrams of 
thermoelectric heat pump installations for cooling and heating were 
indexed. The theorem about convergence of the thermoelectric heat 
pump iterative calculation method was proven, and the simple 
requirement for convergence was obtained. The meaning of the 
inequality of the criterion thus obtained is that heat transfer, the heat 
exchanger’s area and the commutation structure (or quality) of the 
only hot junctions determine the work of the thermoelectric device 
as a heat pump, and also determine the convergence of the device 
calculation under the given current, and under the dimensions and 
Seebeck coefficient of the semiconductor thermocouple. The algo- 
rithm of the thermoelectric heat pump type “air-to-air” calculation 
was developed. This algorithm takes into consideration thermody- 
namic properties of air, including state of aggregation (condensation 
and frost generation) of air water vapor. As a result of analytical 
treatment, the new type of a thermoelectric battery was developed 
and tested, and its characteristics are given. 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 27945, 28000, 28001, 28329, 28665 


28654 Computer aided design for thermoelectric heat exchanger. 
Yamamura, A. (Cambridge Thermionic Corp., MA). pp 72-79 of 
Proceedings of the international conference on thermoelectric 
energy conversion. Rao, K.R. (ed.). New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

A thermoelectric system is designed using analytical equa- 
tions for the thermoelectric element and the temperature dependent 
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module properties obtained experimentally. A detailed example is 
given for the design of a thermoelectric liquid to air heat exchanger. 
A semi-numerical method is used to simulate the performance of the 
designed system. 


28655 New concept for improving thermoelectric heat pump effi- 
ciency. Buist, R.J.; Fenton, J.W.; Lee, J.S. (Borg-Warner Thermoe- 
lectrics, Des Plaines, IL). pp 80-83 of Proceedings of the internation- 
al conference on thermoelectric energy conversion. Rao, K.R. (ed.). 
New York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

Thermoelectric systems using parallel flow, crossflow, or 
counterflow of the fluid streams have been designed and built, but 
their performance has been insensitive to flow arrangement because 
of the use of one-piece and essentially isothermal heat exchangers on 
the thermoelectric junctions. Thus none of these designs have cap- 
italized on the sensitivity of the thermoelectric coefficient of per- 
formance to the junction temperature differences and the smaller 
differences possible with counterflow. In the improved design, the 
system is broken down into discrete sections which heat or cool the 
input fluid in stages. The system operates as several discrete heat 
pumps each doing only a small portion of the cooling without 
sacrificing the final outlet temperature. Thus, the junction tempera- 
ture difference for each thermoelectric heat pump in the system is 
less than that with conventional one-piece heat sink designs. Conse- 
quently, the coefficient of performance or "cooling efficiency” of the 
sectioned system is significantly improved. 


28656 Low power, low temperature thermoelectric coolers. Buist, 
R.J. (Borg-Warner Thermoelectrics, Des Plaines, IL). pp 84-88 of 
Proceedings of the international conference on thermoelectric 
energy conversion. Rao, K.R. (ed.). New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

Thermoelectric coolers are finding increased application in 
electro-optical systems. Recent advances in both infrared detector 
technology and thermoelectric cooling have produced effective sys- 
tems which operate in the range of 170°K to 193°K. The develop- 
ment of 6 volt thermoelectric coolers which produce the same 
cooling as State-of-the-Art coolers but utilize only one-third the 
input power is described. Two cases are discussed in detail: (1) a 
193°K two-watt cooler and (2) a 170°K ten-watt cooler. Test results 
are shown illustrating the performance under various environmental 
conditions. Factors crucial to the development of these coolers are 
discussed including thermoelectric material quality and characteriza- 
tion and multi-stage design optimization. 


28657 High efficiency thermo-electric generator operating on the 
basis of a new thermo-electric effect. Marinescu, M. (Electrical Engi- 
neering and Research Inst., Bucharest). pp 120-125 of Proceedings of 
the international conference on thermoelectric energy conversion. 
Rao, K.R. (ed.). New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

A new thermo-electric effect taking place in a closed circuit 
containing a semiconductor lying between two metals of different 
nature when heated by a uniform and constant field of temperatures 
is described. In certain conditions there appears in such a circuit a 
permanent current. The electrical energy thus produced seems to be 
due to the conversion of heat, from a single source, by a new 
thermo-electric effect. 


28658 Optimization of thermoelectric generator design for fixed 
heat-input operation. Raag, V. (Syncal Corp., Sunnyvale, CA). pp 
127-135 of Proceedings of the international conference on thermo- 
electric energy conversion. Rao, K.R. (ed.). New York; Inst. of 
Electrical and Electronics Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

The mathematical methods to be used in the proper design of 
a thermoelectric generator intended for fixed heat-input operation 
are discussed in detail, with special reference to Radioisotope Ther- 
moelectric Generators (RTGs). It is shown that the analytical meth- 
ods commonly used for this purpose only apply to the fixed tempera- 
ture operation of a thermoelectric generator and that the use of such 
methods in the design of a fixed heat-input generator penalize 
generator design. Numerical examples are given. 


28659 Some recent developments in thermoelectric junctions for 
refrigeration and power production. Landecker, K. (Univ. of New 
England, Armidale, Australia). pp 150-154 of Proceedings of the 
international conference on thermoelectric energy conversion. Rao, 
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K.R. (ed.). New York; Inst. of Electrical and Electronics Engineers, 
Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

An expression for the maximum temperature difference AT/ 
sub max/ produced between the hot and cold junctions of a thermo- 
couple is derived when the arms are disks of thermoelectric material. 
In these disks the flow of current is in a direction radially inwards or 
radially outwards. No assumptions have been made about the distri- 
bution of the Joule heat over the hot and cold junctions. The 
solution as a function of the ratio (r/sub 0//r/sub i/) of the outer to 
inner radii of the N and P disks constituting the couple exhibits an 
interesting singularity at one particular value of this ratio. If r/sub 
0//r/sub i/ approaches the numerical value 4.5, the maximum tem- 
perature difference AT/sub max/ appears to have no limit. Howev- 
er, its growth is finally arrested by the temperature dependence of 
the figure of merit Z. It is then found experimentally that the current 
through the junction may be increased to large values without 
causing AT to pass through a maximum. The coefficient of perform- 
ance tends to unity at the critical ratio r/sub 0//r/sub i/ = 4.5. 
Finally, it is pointed out that junctions whose arms are in the form of 
rotationally symmetrical bodies with lateral surfaces generated by 
hyperbolae are a more perfect approach to the mathematical model 
adopted than are flat disks. Such junctions produced temperatures 
lower than junctions with arms of any other shape. 


28660 Improved junctions for thermoelectric cooling and energy 
production. Landecker, K. (Univ. of New England, Armidale, Aus- 
tralia). pp 155 of Proceedings of the international conference on 
thermoelectric energy conversion. Rao, K.R. (ed.). New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

Some arrangements of thermojunctions are discussed which 
are derived from the elementary geometry described in the paper 
entitled On the improvement of Peltier junctions for thermoelectric 
cooling,” Energy Conversion, 14: 21-33 (1974). Some readers of the 
journal apparently have not had much success in attaining low 
temperatures. In nearly all known cases the fault could be traced to 
faulty solder joints from metal to semiconductor and to imperfect 
contact of the inner conductor with the semiconductor. In cases 
where the hot junction is cooled by immersion into flowing water it 
is advisable to protect the inner conductor where it protrudes from 
the semiconductor with insulating sleeving or with a plastic cement. 
A number of experimental junctions were constructed. Amongst 
others a cooler was designed in which four cooling junctions in 
parallel were supplied with current by four generating junctions in 
series. This arrangement obviates the use of a power transformer and 
a rectifier. However, what is believed to be the most useful applica- 
tion of the method is the reduction of the resistance of alloys. This is 
explained in detail. 


28661 Estimating heat loads on thermoelectric coolers. Click, 
P.B. Jr. (Marlow Industries, Inc., Garland, TX). pp 178-187 of 
Proceedings of the international conference on thermoelectric 
energy conversion. Rao, K.R. (ed.). New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

In order to optimize the design of a thermoelectric cooler for 
minimum input power it is necessary to make a good estimate of the 
heat load. For TE cooling of temperature sensitive components to 
200°K or cooler, multistage cooler stacks are required. In these cases 
the relationship of COP vs T/sub C/ indicates that any small error in 
heat load calculation is reflected as a large error in input power. The 
relationship of heat load and power relative to cold side temperature 
is discussed. Graphs and nomograms are used to estimate the heat 
loads for sample cases and to show the effect on input power. 
Typical cases solved for are cooling of a multielement detector array 
to 190°K and cooling of a single element laser diode to a tempera- 
ture of 160°K. Each case has specific problems in evaluating heat 
load and input power requirements. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 28002, 28656 


28662 Analysis of Bi—Te alloy thermoelectric compact systems. 
Germano, G. (Snamprogetti S.P.A., Rome). pp 31-35 of Proceedings 
of the international conference on thermoelectric energy conversion. 
Rao, K.R. (ed.). New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 
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Bi—Te alloy thermoelectric energy conversion devices of 
compact module type constructed to be applied in power generators 
are analyzed. In particular, the reliability from mechanical and 
electrical points of view of modules assembled with two different 
techniques are studied. The first of these approaches, the problem of 
semiconductor-metal low resistance electrical connections according 
to a method, well known in the literature, is based on successive 
layers of galvanic deposited nickel and copper on thermoelements. 
The second method obtains the electrical bridging by brazing on the 
legs, previously coated with Au and Ni, copper electrodes through a 
particular Auo.s Ago.2 Gao.s alloy whose melting point is about 
420°C. The comparative analysis of modules obtained by the two 
methods shows that the galvanic technique is neither reproducible 
nor reliable as is instead the brazing method which, besides being 
more practical, also easily provides the parallelism between hot and 
cold surfaces of the module itself. Furthermore, as regards the 
problem of thermal contacts between the module and the hot and 
cold “reservoirs” of the generator, measurements are given of ther- 
mal contact resistance, taken in inert gas atmosphere at the operating 
temperatures, under various surface conditions or with interposed 
layers of suitable materials. 


28663 Thermoelectric figure-of-merit. Goff, J.F.; Lowney, J.R. 
(Naval Surface Weapons Center/White Oak, Silver Spring, MD). pp 
47-49 of Proceedings of the international conference on thermoelec- 
tric energy conversion. Rao, K.R. (ed.). New York; Inst. of Electri- 
cal and Electronics Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

The thermoelectric figure-of-merit has been reformulated in 
integral form in order to remove the implicit redundancies in the 
usual formulation, facilitate the calculation of the multiband conduc- 
tion present at operating temperatures, and clarify its dependence on 
band structure and scattering phenomena. The Russian data for the 
figure-of-merit of N-type PbTe have been analyzed in terms of these 
basic properties over a temperature range from 300 K to 900 K. It is 
possible to calculate the quantitative effect of changes in the band 
structure or other properties over this temperature range. 


28664 Numerical analysis of transient behavior of Te coolers. 
Hoyos, G.E.; Rao, K.R.; Jerger, D. (Univ. of Texas, Arlington). pp 
89-96 of Proceedings of the international conference on thermoelec- 
tric energy conversion. Rao, K.R. (ed.). New York; Inst. of Electri- 
cal and Electronics Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

An electrical analog of the thermal model for the thermoelec- 
tric (TE) device is developed. The numerical techniques coupled 
with the computer algorithms developed allow the researcher to 
predict the transient and steady state behavior of TE devices. This 
concept is applicable to both single and multi stage coolers. The 
methods are valid even when the material parameters are tempera- 
ture dependent. 


28665 Fast transient response of novel Peltier junctions. Hoyos, 
G.E.; Rao, K.R.; Jerger, D. (Univ. of Texas, Arlington). pp 103-114 
of Proceedings of the international conference on thermoelectric 
energy conversion. Rao, K.R. (ed.). New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

The fast transient response of a thermoelectric (TE) cooler 
with novel geometry is discussed. This geometry involves conical 
semiconductor legs whose hot to cold junction cross-sectional area 
ratios can be varied. The novel TE junctions are fabricated such that 
the thermal capacitance and electrical conductance are decreased 
while simultaneously increasing the thermal resistance. The experi- 
mental apparatus which includes the vacuum system, power sup- 
plies, pulse and control circuitry, sensing and measuring instrumenta- 
tion, etc. is described. With narrow pulse width and large amplitudes 
additional cooling of the order of 45°C below the steady-state 
maximum with recovery times in the range of 1 to 3 secs is obtained. 


28666 Power generating thermojunctions with radial flow of cur- 
rents in coaxial disks. Landecker, K. (Univ. of New England, 
Armidale, Australia). pp 126 of Proceedings of the international 
conference on thermoelectric energy conversion. Rao, K.R. (ed.). 
New York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

It was previously shown that with refrigerating thermocou- 
ples whose arms are in the form of coaxially arranged thermoelectric 
disks and in which the current flow is radial the effect of Joule 
heating on the performance is considerably reduced. This improve- 
ment is particularly pronounced if the outer to inner radius of each 
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disk is in the ratio (r/q) = 4.5. It is again found that disks with 
lateral boundaries in the form of hyperboloids have the most favora- 
ble shape. 


28667 500 watt thermoelectric power source for military use. 
Guazzoni, G. (Army Electronics Tech. and Devices Lab., Fort 
Monmouth, NJ). pp 136-142 of Proceedings of the international 
conference on thermoelectric energy conversion. Rao, K.R. (ed.). 
New York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

Thermoelectric power sources, operating from logistically 
available hydrocarbon fuels, are well suited to meet the military 
needs for portable electric power generation in military forward area 
operations. A silent, low maintenance, high reliability 500 Watt 
Thermoelectric Power Source has completed the advanced phase of 
hardware development. During the last few years, this unit under- 
went formal testing to determine its performance reliability for 
military applications in a wide range of environmental conditions. 
An experimental study which utilized the 500 Watt Thermoelectric 
Power Source system to investigate improvement of the unit's 
overall efficiency which is approximately 3 per cent is described. 
The experimental studies were directed to determine the actual 
performance limitations of some of the power source critical compo- 
nents and to attempt practical approaches leading to higher efficien- 
cy subsystems to be implemented in future thermoelectric power 
source models. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 27946, 28663, 28667 


28668 Investigating the steady state of thermal diffusion in ther- 
mocells with molten salt mixtures. Richter, J.; Prueser, U. (Tech- 
nische Hochschule Aachen (Germany, F.R.). Inst. fuer Physikalische 
Chemie). Ber. Bunsenges. Phys. Chem.; 81: No. 5, 508-514(May 1977). 
(In German). 

A new experimental set-up is described by which the steady 
state in thermal diffusion (stationary Soret effect) can be investigated 
in molten salt mixtures. Thus we are able for the first time to 
determine reliable final values of the thermoelectric power of the 
thermocells considered here. The molten systems LiNOs + AgNOs 
and NaNO; + AgNOs are investigated in the temperature range 
from 220°C to 340°C for various compositions. The time depen- 
dence of the e.m.f. of the thermocell up to steady state is discussed 
and the transported entropies of the silver ions in both molten salt 
mixtures are calculated as functions of the composition. 


28669 Estimation of quality of control in a complex thermoelec- 
tric system. Makhlin, A.G. (City Univ. of New York, NY); Staro- 
selsky, V.A. pp 175-177 of Proceedings of the international confer- 
ence on thermoelectric energy conversion. Rao, K.R. (ed.). New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

Subsequent development of thermoelectrc semiconductor sys- 
tems and an increase of their capacity are impossible without im- 
proving the means of control, regulation and measures. Greater 
complexity and high efficiency requirements of a thermoelectric 
system necessitate estimation of its quality of control. The analysis 
and systematization of properties of an automatically controlled 
thermoelectric system lead to the development of a communication 
system of thermoelectric semiconductor networks. This system rep- 
resents the physical communication system containing standard 
blocks of semiconductor thermocouples (thermoelectric heat 
pumps); power supply devices; a control unit establishing connec- 
tions between power supply devices and thermoelectric heat pumps; 
a communication field through which connections are established; 
regime-control sensors. Statistical simulation of different structures 
of the communication field revealed the probability characteristics 
(possible connections and failures), depending upon a parameter of 
connection requirements for flux intensity. The problem of determi- 
nation of effectiveness of control was solved. The solution was 
obtained for both parameters of a thermoelectric system independent 
of time and parameters as functions of time. 


28670 Research in thermoelectric properties of chalcogenides of 
the I group. Okhotin, A.S. (Space Research Inst., Moscow); Push- 
karskii, A.S. pp 36-46 of Proceedings of the international conference 
on thermoelectric energy conversion. Rao, K.R. (ed.). New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

Extensive research is under way on finding and developing 
new thermoelectric materials. The purpose of this research is to 
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develop materials with improved figure of merit, better mechanical 
properties and a wider working temperature range. Accordingly, a 
considerable interest has been attributed lately to chalcogenides of 
the I group and composite alloys on their base. Although a number 
of these composite alloys related to promising thermoelectric materi- 
als, their base, i.e., binary compounds of chalcogenides of the I 
group have been investigated rather poorly. The results of research 
in thermoelectric properties (thermal emf, electrical conductivity 
and thermal conductivity) of a large group of compounds Ag.S, 
AgoSe, AgeTe, CueS, CusSe, CueTe in a temperature range from 
room temperature to 1,300°C, i.e., in solid and liquid phases are 
presented. For analyzing variations in thermoelectric properties of 
this group of materials, Hall effect has been measured and calcula- 
tion of the concentration of carriers, their mobility and effective 
masses carried out. Besides, a detailed analysis of thermal conductiv- 
ity components in solid and liquid state of all the above-mentioned 
materials has been carried out. Physical and chemical analysis helped 
determine polymorphic transformations and transformation ranges in 
certain alloys, different from stoichiometry. On the basis of investi- 
gated properties, the figure of merit of chalcogenides of the first 
group in the whole examined temperature interval has been calculat- 
ed, regularities of its variation in a series of analogous compounds 
have been considered and correlation of the quality factor and 
physical properties of semiconductor materials shown. The research 
results show promise held by the application of compounds Ag2Se, 
AgoTe, and CusTe as a basis for obtaining composite alloys with 
high thermoelectric properties. 


28671 Thermoelectric power of noble metals. Leonard, W.F. 
(Southern Methodist Univ., Dallas). pp 50-53 of Proceedings of the 
international conference on thermoelectric energy conversion. Rao, 
K.R. (ed.). New York; Inst. of Electrical and Electronics Engineers, 
Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

The use of size effects in electron transport theory leads to an 
expression for the difference in thermoelectric power TEP between 
a film and bulk material, AS, in terms of the temperature coefficient 
of resistance, a, and the energy dependence of the mean free path of 
conduction electrons, U. Since AS and a are measurable quantities, 
U = (delta In lambda/deita In W)/sub W/sub F// can be deter- 
mined without knowing film thickness or surface scattering coeffi- 
cients. Once U is known, the energy dependence of the Fermi 
surface area V = (delta In A/delta In W)/sub W/sub F// can be 
calculated from bulk TEP values. Results obtained for gold, silver, 
copper and gold—silver alloys ranging in composition from 0 to 
100% gold are presented. A discussion of the scattering mechanisms 
and shape of the Fermi surfaces is given. 


28672 Thermal conductivity of 0.1 eV Hg/sub 1-x/Cd/sub x/Te. 
Shen, Y.R.; Leonard, W.F. (Southern Methodist Univ., Dallas). pp 
54-58 of Proceedings of the international conference on thermoelec- 
tric energy conversion. Rao, K.R. (ed.). New York; Inst. of Electri- 
cal and Electronics Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

The total thermal conductivity of 0.1 eV Hg/sub 1-x/Cd/sub 
x/Te has been measured using Harman's method. The electronic 
scattering component of the thermal conductivity is determined by 
subtracting the calculated lattice and ambipolar scattering compo- 
nents. The resulting electronic thermal conductivity versus tempera- 
ture data is compared with the theoretical value predicted for a 
nonparabolic band semiconductor with scattering mechanisms of the 
form tau aW/sup S/. The electron scattering mechanisms deter- 
mined for the temperature range studied are verified by examining 
other transport phenomena such as resistivity, thermoelectric power, 
and Hall coefficient. Measurement errors due to thermal losses in 
Harman's Z-meter technique are discussed and the thermoelectric 
figure-of-merit for Hg/sub 1-x/Cd/sub x/Te from 78°K to 300°K is 
reported. 


28673 Material for direct thermoelectric energy conversion with 
a high figure of merit. Nicolaou, M.C. (Universidad Industrial de 
Santander, Bucaramanga, Colombia). pp 59-63 of Proceedings of the 
international conference on thermoelectric energy conversion. Rao, 
K.R. (ed.). New York; Inst. of Electrical and Electronics Engineers, 
Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

In devices used hitherto for the direct conversion of heat into 
electricity, commonly known as "thermoelectric energy converters,” 
the efficiency of conversion is appreciably lower than that of con- 
ventional reciprocating or rotary heat engines. The basic reason for 
this low efficiency is inherent in the physical properties of the 
materials selected for the manufacture of these devices. The materi- 
als that have been and are currently being used for this purpose are 
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intermetallic compounds and alloys of silicon and germanium. In this 
invention, an entirely new material is developed. It is composed of 
an alloy or solid solution of the three intermetallic compounds: 
magnesium stannide, magnesium germanide and magnesium silicide, 
and defined by the chemical formula: Mg2Si/sub x/Ge/sub y/Sn/ 
sub 1-x-y/. This material, when properly doped, possesses a figure of 
merit and, consequently, an efficiency of direct conversion of ther- 
mal energy into electrical energy far exceeding that of any other 
material previously known or used. 


28674 Quenching from high temperature of thermoelectric Ge— 
Si alloys. Troche-Maldonado, H. (Univ. of Puerto Rico, Mayaguez). 
pp 64-71 of Proceedings of the international conference on thermo- 
electric energy conversion. Rao, K.R. (ed.). New York; Inst. of 
Electrical and Electronics Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

Upon quenching germanium-silicon alloys doped with boron, 
aluminum and phosphorus, significant changes in the thermal electric 
parameters could be determined. An estimate of the activation 
energy for the defects yield very nearly 0.1 eV. The greater percent- 
age-wise increase in the electrical resistivity, after cooling from the 
homogenizing temperature, corresponds to samples of higher active 
solute concentration. These are also the specimens of smaller grain 
size and lower oxygen content. Recovery of the as quenched defect 
structure in the alloys occurs at thermal energies close to the 
estimated activation energy. The Fermi energy, ratio of relaxation 
times of lattice scattering to impurity scattering, mixed scattering 
parameter, carrier concentration, Seebeck coefficient, and electronic 
and lattice part of the thermal conductivity were calculated for the 
unquenched and as quenched alloy material. 


28675 Thermal profiling application of thermoelectric generators 
for their output characteristics improvement. Pushkarskii, A.S. (Inst. 
of High Temperatures, Moscow); Efremov, A.A. pp 115-119 of 
Proceedings of the international conference on thermoelectric 
energy conversion. Rao, K.R. (ed.). New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

The loss of output electric capacity is characteristic for many 
types of thermoelectric generators as a result of irregularity factor 
influence of heat release of heat source on thermal contact surface. 
Especially, it is characteristic for nuclear-reactor thermal generators. 
The availability of almost quadratic dependence of thermal gener- 
ator electric capacity on irregularity coefficient of heat supply to 
thermal contact surface of generator hot joints makes hard demands 
to heat source design. One of the possible ways to reduce irregular- 
ity influence of heat supply is thermal profiling of thermal gener- 
ators. The essence of thermal profiling consists in creation of various 
thermal resistance depending on thermoelement arrangement in 
either section of thermoelectric generator. By means of this, constan- 
cy of temperature conditions for all thermoelements is achieved, and 
consequently, the same efficiency. The method of profiled thermo- 
electric generator calculation is considered in the report for two 
cases: (1) profiling by change of thermal resistance of thermoele- 
ments along heat flow change with the help of various degrees of 
filling on thermoelectric material and (2) profiling by arrangement, 
between heat source and hot joints of thermoelements, of supple- 
mentary thermal resistance, changing by value along heat flow 
change (on circuit of heat-transfer agent). The report contains for- 
mulae of pitch between thermoelement sections and other construc- 
tive parameters for the first case. Variable resistance change law is 
shown on length of heat-transfer agent circuit for the second case. 
The report also contains analytic comparison of output parameters 
of profiled and non-profiled thermoelectric generators for various 
conditions of heat release. 


28676 Design of thermowells. Chaudhuri, S.P. (Charles Stark 
Draper Lab., Inc., Cambridge, MA). pp 160-161 of Proceedings of 
the international conference on thermoelectric energy conversion. 
Rao, K.R. (ed.). New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

The design basis for thermowells is discussed. Von Karman 
frequency, maximum velocity and natural frequency of thermowells 
have been calculated by computer. An empirical technique for the 
design of thermowells is also discussed. 


APPLICATIONS 


28677 Application of thermoelectric coolers as blackbody refer- 
ences sources, Click, P.B. Jr. (Marlow Industries, Inc., Garland, TX). 
pp 168-174 of Proceedings of the international conference on ther- 
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moelectric energy conversion. Rao, K.R. (ed.). New York; Inst. of 
Electrical and Electronics Engineers, Inc. (1976). 

From International conference on thermo-electric energy 
conversion; Arlington, TX, USA (1 Sep 1976). 

See CONF-7609128—. 

There are several applications of TE coolers as stable thermal 
sources. One of these is the Blackbody thermal radiator. Typically, 
the TE cooler is used for heating or cooling a temperature sensitive 
component where the temperature to be achieved by the TE cooler 
is a function of the components’ requirements. But, in the case of the 
blackbody, the coolers may be used to provide a thermal slew rate, a 
closely held constant temperature, or a temperature gradient, as well 
as just heating and cooling. The dc nature of the TE cooler makes it 
ideal for proportional output power supplies and thermal feedback 
controls. Temperature control accuracies of +-0.01°C are possible. 
Examples of various blackbody systems and their applications are 
discussed. 


THERMIONIC CONVERTERS 


DESIGN AND DEVELOPMENT 


28678 (COO—3056-26) ERDA/NASA advanced thermionic 
technology program, progress report No. 24. (Thermo Electron Corp., 
Waltham, Mass. (USA)). Jun 1977. Contract EY-76-C-02-3056. 17p. 
Dep. NTIS, PC A02/MF AO1. 

Work function measurements on LaBsg, YBs, and EuBe are 
reported. Plasma studies are discussed, and the status of converter 
development is outlined. Hot shell development progress for using 
thermionic converters in topping cycles of fossil fueled power plants 
is discussed. (WHK) 


28679 (N—77-28586) The plasmatron: advanced mode thermionic 
energy conversion. Hansen, L.K.; Hatch, G.L.; Rasor, N.S. (Rasor 
Associates, Inc., Sunnyvale, Calif. (USA)). Nov 1976. Contract 
NAS3-19861. 65p. (NASA-CR—135139; NSR—S5-1). NTIS PC 
A04/MF AO1. 

A theory of the plasmatron was developed. Also, a wide 
range of measurements were obtained with two versatile, research 
devices. To gain insight into plasmatron performance, the experi- 
mental results are compared with calculations based on the theoreti- 
cal model of plasmatron operation. Results are presented which 
show that the plasma arc drop of the conventional arc (ignited) 
mode converter can be suppressed by use of an auxiliary ion source. 
The improved performance, however, is presently limited to low 
current densities because of voltage losses due to plasma resistance. 
This resistance loss could be suppressed by an increase in the plasma 
electron temperature or a decrease in spacing. Plasmatron perform- 
ance characteristics for both argon and cesium are reported. The 
argon plasmatron has superior performance. Results are also present- 
ed for magnetic cutoff effects and for current distributing effects. 
These are shown to be important factors for the design of practical 
devices. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 28678 


FUEL CELLS 


DESIGN AND DEVELOPMENT 


28680 (BNL—23670) Hydrogen—chlorine energy storage 
system. McBreen, J.; Yeo, R.S.; Beaufrere, A.; Chin, D.T.; Sriniva- 
san, S. (Brookhaven National Lab., Upton, N.Y. (USA)). 1977. 
Contract EY-76-C-02-0016. 9p. (CONF-771131—4). Dep. NTIS, PC 
A02/MF AOI. 

From DOE annual chemical energy storage and hydrogen 
energy system contracts review; Baltimore, MD, USA (16 Nov 
1977). 

Portions of document are illegible. 

The electrochemically regenerative hydrogen—chlorine 
system is being considered for large-scale energy storage. It offers 
many of the advantages of batteries with fluid reactants, such as 
elimination of the problem of electrode morphology changes with 
cycling and the possibility of independently designing the system for 
energy and power. Hence, it can be used for both the daily and 
weekend utility cycles. Recent work includes an extensive heat and 
mass balance analysis for the system, measurements of Nafion mem- 
brane resistivity as a function of HCl concentration and tempera- 
tures, and diffusivities and permeation rates of chlorine through 
Nafion membranes. Results of these studies indicate that an overall 
electric-to-electric efficiency of 75% or greater can be projected for 
the system. 
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MATERIALS, COMPONENTS, AND AUXILIARIES 


28681 (AD-A—044414) New materials for fluorosulfonic acid 
electrolyte fuel cells. Final technical report 7 October 1974—April 
1977. George, M.; Januszkiewicz, S. (Energy Research Corp., 
Bethel, Conn. (USA)). Jun 1977. Contract DAAK02-75-C-0045. 45p. 
(ERC—0123-F). NTIS PC A03/MF AO1. 

Hydrogen-air fuel cells were evaluated with both TFMSA 
monohydrate and dilute TFMSA. Pressurized monohydrate cells 
were run at power levels comparable to phosphoric acid fuel cells 
under similar conditions. Fuel cells with from 25 to 60% TFMSA 
were evaluated at 25 and 70 C. A cell with 50% TFMSA was run 
for over 2,000 hours at room temperature without acid replenish- 
ment. Power densities in excess of 130mW/sq cm could be achieved 
at ambient temperatures and pressures with low loading catalysts. 
The evaluation of supported platinum and tungsten carbide catalyst 
with dilute TFMSA was initiated. Silicon carbide was investigated 
as a matrix material with TFMSA. 


28682 (AD-A—046641) Theoretical and experimental investiga- 
tion of reaction mechanisms of explosives, corrosion, and battery and 
fuel technology. Final report 1 Sep 74—31 Aug 77. Eyring, H.; 
Kelley, R. (Utah Univ., Salt Lake City (USA)). 19 Oct 1977. 31p. 
NTIS PC A03/MF AOl1. 

Research efforts on the formation and analysis of polymer 
carbon electrodes to serve as oxygen electrodes and on the synthesis 
of porphyrins and porphyrazines for study as oxygen reduction 
catalysts in conjunction with polymer carbon electrodes are de- 
scribed. The report also presents a very simple but highly accurate 
model of detonation which ignores viscosity, diffusion, and heat 
conduction. The salient features of the model are unimolecular 
reaction, kinetics with starvation, balance laws, and a covolume 
equation of state. 


ELECTROCHEMISTRY, MASS TRANSFER, AND 
THERMODYNAMICS 


28683 Thermodynamique des piles a hautes temperatures. Ther- 
modynamics of high-temperature fuel cells. Lecoanet, A. (Gaz de Fr). 
Rev. Gen. Therm.; 16: No. 188/189, 591-608(1977). (In French). 

After a short review about the basic principles of fuel cells, 
the paper presents a calculation method for determination of electro- 
motive force generated during the reversible operation. The effects 
of temperatures and pressures are also considered. The increase of 
temperature is directly proportional to increase of cells’ perform- 
ance. The thermodynamics of these cells is quite different from 
thermodynamics of conventional galvanic cells because of the exis- 
tence of secondary reactions involved during the electrochemical 
transformation. 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 28531, 28582 


28684 (PB—271798) State energy conservation program source- 
book. Volume 1. Overview and guide. (Resource Planning Associates, 
Inc., Washington, D.C. (USA)). Jan 1977. Contract FEA-CR-04- 
60802-00. 26p. 

The report contains background information about the state 
energy conservation program and provides instructions for using the 
source book in the development and preparation of state plans. 


28685 (PB—271799) State energy conservation program source- 
book. Volume 2. State energy conservation plan handbook. (Federal 
Energy Administration, Washington, D.C. (USA)). Jan 1977. 22I1p. 
(FEA/D—76/471). 

The handbook contains procedures to be followed in applying 
for financial assistance for the implementation of state plans. Includ- 
ed are detailed descriptions of the required program measures and a 
description of additional program measures. Also included are sug- 
gested procedures for calculating energy savings for the program 
measures. 


28686 (PB—271800) State energy conservation program source- 
book. Volume 3. Grants-in aid management handbook. (Federal 
Energy Administration, Washington, D.C. (USA)). Jan 1977. 38p. 
(FEA/D—76/472). 

The handbook contains procedures for the administration of 
grants under the state energy conservation program. It is designed as 
an aid for the states in applying for, and managing, their grant from 
FEA. 


28687 (PB—271801) State energy conservation program source- 
book. Volume 4. Program measures and abstracts. (Resource Planning 
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Associates, Inc., Washington, D.C. (USA)). Jan 1977. Contract 
FEA-CR-04-60802-00. 259p. 

This volume contains a listing of measures that can be under- 
taken for conserving energy in each sector. Also contained in this 
volume are abstracts of federal, state, local government, and private 
industry programs. 


28688 (PB—271802) State energy conservation program source- 
book. Volume 6. Bibliography. (Resource Planning Associates, Inc., 
Washington, D.C. (USA)). Jan 1977. Contract FEA-CR-04-60802- 
00. 62p. 

This volume contains abstracts of some available energy 
conservation publications and references to other publications. 


28689 Role of energy conservation in Canada’s energy strategy. 
Efford, I.E. (Dept. of Energy, Mines and Resources, Ottawa). CIM 
Bull.; 80: No. 788, 84-87(Dec 1977). 

An assessment is given of Canada’s energy supply-and- 
demand position, the current situation and projections into the 
future, as well as a review of some alternative energy futures for 
Canada. The main elements of Canada’s energy strategy for the 
period 1977-1990, with particular reference to the role of energy 
conservation, are discussed, leading into the development of the 
national energy conservation program. 


28690 Three perspectives on energy management in industry. 
Lauer, E.R. (Dept. of Energy, Mines and Resources, Ottawa). CIM 
Bull.; 80: No. 788, 88-91(Dec 1977). 

Energy conservation is an integral part of Canada’s energy 
strategy. We must pursue conservation and energy management 
vigorously if we are to remain competitive in domestic and world 
markets, and minimize our reliance on external energy sources. 
Energy management in industry is discussed from three viewpoints: 
(1) as a means of directly improving profitability; (2) as a major 
factor in the supply picture; and (3) as a significant influence on 
Canada’s balance of payments and over-all economic well-being. 
The Federal role in promoting a voluntary industrial energy conser- 
vation program is described. 


28691 Saemtliche Moeglichkeiten zur Senkung von Strombedarf 
und Stromkosten. (All opportunities for reducing electricity require- 
ments and electricity costs). Flad, R. Kissing, Germany, F.R.; 
WEKA-Verl. (1977). 309p. (In German). 

The book is intended for the power consumer, the operating 
engineer, and for the production engineer. The composition of 
power supply contracts and power tacit including price formations 
are explained by giving an account of the technical, economic, and 
legal situation within the power industry. The utilization of the 
relevant legal position and the possible creation of contracts and 
tariffs in the FRG make the power consumer a full partner to the 
contract and deal with public utilities. Calculating methods are given 
for determining a cost-effective regulation of prices or the most 
favorable power tariff for existing or planned building projects. 
Furthermore, possibilities concerning contracts, operation and tech- 
niques are dealt with in order to make power supply as cheap as 
possible and to reduce its price. Production engineer and operating 
engineer will receive calculation papers and measuring methods in 
order to establish the amount and use of electrical installations for 
the reduction of power costs and power supply, and to calculate data 
necessary for the public utilities, e.g. power supply, power consump- 
tion, and size of transformer stations. 


BUILDINGS 


REFER ALSO TO CITATION(S) 28086, 28131, 28521, 28564, 
28565, 28570 


28692 (AD-A—044455) Study of the technical feasibility of de- 
veloping a standardized energy control system specifically for Army 
facilities. Interim report. Eng, D.; Wu, K.H. (Army Construction 
Engineering Research Lab., Champaign, Ill. (USA)). Aug 1977. 24p. 
(CERL-IR-E—117). NTIS PC A02/MF AO1. 

This report evaluates the feasibility of developing a standard- 
ized energy control system (ECS) for monitoring and controlling 
energy use in Army buildings and facilities. Criteria used in the 
evaluation were that the system must: Maximize use of off-the-shelf 
hardware; Use standard software programs and language; Use hard- 
ware and software modules which can be easily changed or expand- 
ed to insure the user maximum independence of the original equip- 
ment manufacturer; Provide reliable real-time facility monitoring 
and control functions for all types of equipment systems; Minimize 
number of personnel and skills required for operation; Maintain cost- 
effectiveness; and Be easy to operate. Results of the evaluation show 
that a standardized Army system for energy conservation is feasible 
and would be cost-effective. Available hardware can be used, but 
further development is needed to prepare necessary standardized 
software. The proposed standardized ECS consists of (1) micro- 
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processor-based remote terminals for optimum fail-safe operations, 
strategically located throughout the installation and capable of moni- 
toring and controlling real-time processes, and (2) a centrally located 
minicomputer-based console for supervisory energy control activi- 
ties and data logging. The proposed system would be capable of 
efficient system modification and expansion and provide good 
system reliability. 


28693 (AD-A—044813) Analysis of central total energy systems 
at military facilities. Interim report. Honig, E.M. Jr.; Dolan, W.H. 
(Army Construction Engineering Research Lab., Champaign, IIl. 
(USA)). Aug 1977. 72p. (CERL-IR-E—118). NTIS PC A04/MF 
AOl. 


This —a discusses the potential of central total energy 
(TE) systems for improving the efficiency and economies achieved 
using multiple regional TE systems. It also provides an energy and 
life-cycle cost analysis procedure for Corps District Engineer per- 
sonnel and contracted architect-engineers to use in assessing the 
performance of central vs. regional TE systems. Part of the proce- 
dure involves application of computer-aided feasibility analysis to 
determine the number, size, and generic design of TE plants that will 
minimize total fuel consumption for given energy demands. The 
procedure also includes a method for determining the load for a 
central TE plant. A case study employing the method is presented. 
pa ye concludes that many Army installations have enough 
the: demand to justify considering centralized TE applications 
for a large portion of the installation. Central TE plants can be 
economically advantageous over regional TE plants, due primarily 
to economies of scale in prime movers and secondarily increased 
load diversity. Central diesel plants with thermal storage were found 
to be most fuel-efficient, while central gas turbine plants on natural 
gas had the least life-cycle cost under the assumed natural gas cost 
structure. It is recommended that the concept of a centralized TE 
system for military installations be considered when: (1) a TE study 
is being made in conjunction with new construction, (2) several 
construction projects at an installation are scheduled during a 3 to 5 
year time frame, and (3) an existing boiler plant is to be expanded or 
retrofitted. 


28694 (AD-A—046608) Lighting design and energy conserva- 
tion. Final report. Botros, M.M. (Army Facilities Engineering Sup- 
port Agency, Fort Belvoir, Va. (USA). Research and Technology 
Div.). Aug 1977. 48p. (USAFESA-RT—2043). NTIS PC A03/MF 
AOl. 


The report contains information, data, and concepts essential 
to the understanding of artificial lighting and its impact on energy 
conservation. The key to lighting energy conservation is system 
control. The types of controls that can be utilized in a lighting 
system are discussed. The impact on energy saving by properly 
integrating the two sources of light (artificial lighting and natural 
daylighting) are examined. (Author) 


28695 (ASEC—78-1) Preliminary evaluation of a thermographic 
scanning device for energy conservation studies. Christensen, D.; 
Brainerd, B.; Goddard, J. (Alabama Univ., Huntsville (USA). Ken- 
neth E. Johnson Environmental and Energy Center). Jan 1978. 24p. 
of Alabama, Huntsville. 

A thermal imaging system, the Magnavox AN/PAS-7 Point 
Detector/Scanning Mirror hand-held viewer, was used for a series 
of tests to measure hot spots (or heat losses) in a solar energy heating 
system, on the exterior of a nursing home, a court house and a 
residence, and on power line transformers and substations. It was 
concluded that the AN/PAS-7 provides valuable information to aid 
in the evaluation of thermal systems because of its portability, 
ruggedness, wide field of view and adaptability. It can also be an 
important tool for use in the evaluation of solar energy conversion 
systems and could be especially useful for the evaluation of solar 
heating and cooling demonstration sites. (LCL) 


28696 (LBL—6866) Convolution principle as applied to the heat 
transfer problems of buildings and fundamentals of its efficient use. 
Lokmanhekim, M. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Aug 1977. Contract W-7405-ENG-48. 6p. (CONF- 
770886—1). Dep. NTIS, PC A02/MF AO1. 

From Conference on heat transfer in buildings; Belgrade, 
Yugoslavia (29 Aug 1977). 

The Convolution Principle used with computer programs to 
compute heat gain or loss through a building wall or roof, the 
exterior temperature of a wall or roof, and the resulting loads for 
heating or cooling the building is discussed. (LCL) 


28697 (PB—269808) Approaches to the definition of mandatory 
lighting efficiency standards. Final report. Randall, W.; Gorman, R.; 
Palmieri, T. (TRW, Inc., McLean, Va. (USA). Energy Systems 
Pg 4 Apr 1977. Contract CR-04-60918-00. 39p. NTIS PC A03/ 
A0l. 

The report was prepared to provide FEA with technical 
information to aid in the development of a definition of a mandatory 
lighting efficiency standard. The Energy Policy and Conservation 
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Act (PL 94-163), Section 381) — the development of a manda- 
tory lighting efficiency standard for new and existing Federal build- 
ings. There are various concepts as to what the term means. This 
report examines existing lighting standards and their effects on 
building energy consumption, initial costs, OandM costs, internal 
relationships with other building systems, and identified relative 
shortcomings of each existing standard. The report proposes several 
requirements that a mandatory lighting efficiency standard should 
satisfy, including the concept that a lighting efficiency standard 
should be based upon total annual energy consumption rather than 
total connected power. A proposed definition is: Kwh used for 
lighting per year/Gross floor area. 


28698 (PB—271526) Abstracted reports and articles of the HUD 
modular integrated utility systems (MIUS) program. Interim report 
1970-aug 76. Ryan, J.D.; Reznek, B. (National Bureau of Standards, 
Washington, D.C. (USA). Center for Building Technology). Aug 
1977. 157p. (NBS-SP—489). NTIS PC A08/MF AO1. 

This document provides a complete listing of reports and 
articles relating to the HUD-MIUS Program. Reports from 1970 
through August, 1976 are included. The entry for each report 
contains an abstract and other pertinent information, including pro- 
curement sources and procedures. Reports are presented by 4 gener- 
al subject categories: Program and Concept Description, Systems 
Analysis, Technology Evaluation, and Hardware Evaluation and 
Demonstration. The reports are further classified into 3 publication/ 
availability categories: government publications (Published Reports), 
non-government publications and articles (Outside Publications) and 
unpublished reports and data (Open-File Reports). 


28699 (PB—272338) Recommended lighting levels for state of 
Illinois buildings. Tuma, S.L. (Illinois Dept. of Business and Eco- 
nomic Development, Springfield (USA). Div. of Energy). Mar 1977. 
10p. ILLDOE—77/09). NTIS PC A02/MF AO1. 

These State of Illinois recommended lighting levels were 
developed to assist Illinois public building and facility managers 
comply with Governor James R. Thompson's Energy Conservation 
Memorandum of February 10, 1977. These guidelines detail recom- 
mended lighting levels for different tasks. It also discusses the 
efficiency of different lighting sources and methods as well as 
strategies used to reduce energy consumption devoted to lighting. 


28700 (UCID—3847) Electrical energy consumption in Califor- 
nia: data collection and analysis. Berman, S.M.; Horovitz, M.W.; 
Blumstein, C.J. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Jul 1976. Contract W-7405-ENG-48. 605p. Dep. NTIS, 
PC A99/MF AOl1. 

An analysis is presented of electric power consumption in 
California. This information is subdivided to show power usage in 
the residential, commercial, industrial, and agricultural sectors. Rec- 
ommendations are made for improving the data on power consump- 
tion and for power load research. Four indexes are included which 
contain information on an analysis of residential uses; residential 
solar space and water heating systems; energy consumption in non- 
residential buildings; and data tables and data management. (LCL) 


28701 Heating, cooling, and weather in Britain. Heap, R.D. 
(Electricity Council Research Centre, Capenhurst, Eng.). Int. J. 
Energy Res.; 2: No. 1, 47-71(1978). 

Weather data giving annual temperature distributions, ex- 
tremes, humidity, solar radiation, and temperature swings are pre- 
sented, which may be used as a basis for estimating power require- 
ments and running costs for proposed or existing heating and cooling 
systems. Conventional heating and cooling power calculations are 
summarized, with particular reference to anomalies and discrepan- 
cies. The need for further work on incidental gains, on the comfort 
tolerance zone, and on calculations of system capacity is highlighted. 


28702 Ice detection in heat pumps and coolers. Buick, T.R.; 
McMullan, J.T.; Morgan, R.; Murray, R.B. (New Univ. of Ulster, 
Coleraine, Ireland). Int. J. Energy Res.; 2: No. 1, 85-98(1978). 

Some methods are discussed for detecting the formation of ice 
on the evaporators of air-source heat pumps and air coolers by 
electronic means. The sensing of thermal resistance caused by ice 
build-up can be done by measuring temperature differences between 
the evaporator and the air, and analyses are presented of the effect of 
using both linear and non-linear temperature sensors for this purpose. 
The direct detection of the presence of ice can be done by measuring 
the capacitance of a suitably-placed pair of plates, and the perform- 
ance of such a system is analyzed. Preliminary reports are presented 
of the use of both of these methods of ice detection in the defrosting 
of an experimental heat pump. 


28703 Calculation of the output and savings in discontinuous 
heating. Cadiergues, R.; Morel, B.; Caudin, M. Promoclim E; 8: No. 
4, 211-248(Sep 1977). (In French). 

The article emphasizes that since the 1973 crisis, research 
aimed at energy savings is leading to resume all the studies on 
intermittent operation and present a review of the literature on the 
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fuel economy and energy savings that could be obtained in discontin- 
uous heating. 20 refs. 


28704 Pipe installation costs determine the economy of district- 
heating networks. Energie; 29: No. 8, 244-245(Aug 1977). (In 
German). 

The Swedish pipe layers’ association (RAF) has carried out 
time studies for a special project of two different pipe systems. Of 
course this study is not an absolute comparison, but it gives an idea 
of the time required for pipe laying. 


28705 Long-distance heat out of the container. Energie; 29: No. 
8, 264-265(Aug 1977). (In German). 

The Finnish company Witermo Oy supplies shop-assembled 
central heating plants in containers for district heat supply in general 
and for heat supply for industrial purposes. In the field of district 
heating, Witermo regard their heating containers as provisional 
district heating centers to be used until the total heat demand of an 
area justifies the construction of a stationary heating plant. Another 
field of application for the containers will be in peak load and 
reserve supply in heating plants or heating power plants. On the 
industrial sector, the heating containers will be used whenever a 
connection with the district heating network appears too costly and 
a central heating plant supplied on a turn-key basis seems to be more 
economical. 


28706 District heat supply not to be prescribed from above. 
Winkens, H.P. (Vereinigung Deutscher Elektrizitaetswerke e.V. 
(VDEW), Frankfurt am Main (Germany, F.R.). Arbeitsgemeinschaft 
Fernwaerme e.V.). Energie; 29: No. 8, 237-241(Aug 1977). (In 
German). 

In an interview, the chariman of the Arbeitsgemeinschaft 
Fernwaerme e.V. (AGW) at the Vereinigung Deutscher Elektrizi- 
taetswerke explains 10 theses concerning the forced promotion of 
district heat formulated by himself on the basis of AGW recommen- 
dations. 


28707 1st German market survey ‘pipes in district-heating net- 
works’. Energie; 29: No. 8, 246(Aug 1977). (In German). 

In a detailed table, the major producers in the FRG give 
detailed information on the currently available pipes for district 
heating systems. 


28708 Heat pump. Hahn, M. (to Licentia Patent-Verwaltungs- 
G.m.b.H., Frankfurt am Main (Germany, F.R.)). German(FRG) 
Patent 2,554,313/A/. 16 Jun 1977. 9p. (In German). 

The aim of the invention is to use the heat loss of the motor- 
driven compressor for the whole system. This is reached by a heat 
exchanger working as separate evaporator. This separate evaporator 
is connected side by side to a main evaporator and has a good heat 
contact to the compressor. The claim refers to the arrangement and 
the construction of the separate evaporator. 


28709 Heat pump. Amrhein, W.; Kroell, U. (to Bosch (R.) 
G.m.b.H., Stuttgart (Germany, F.R,)). German(FRG) Patent 
2,554, 917/A/. 16 .M 1977. 7p. (In German). 

The claim deals with an arrangement for defrosting evapora- 
tor tubes of a heat pump. The cycle of the refrigerating agent is 
reversed and the defrosted ice drops into a heated basin collocated 
beneath the evaporator. The freezing of the water-ice mixture is 
avoided by the heating process and a perfect efflux of the water 
defrosted is guaranteed. The heating-up of the basin is done by 
means of the still hot refrigerating agent, which is lead through 
appropriate tubes after passing the evaporator tubes. The expansion 
valve is bypassed. So - in contrast to other methods - the already 
existing heat is used without heat loss. 


28710 Cooling tower with heat pump. Herrmann, H. 
German(FRG) Patent 2,554,937/A/. 8 Jun 1977. 5p. (In German). 

The claim refers to an absorber heat pump, the condenser of 
which is cooled via a cooling tower. Boiler and evaporator are 
heated by a medium of medium temperature, while the absorber 
gives off heat of higher temperature. So waste heat of medium 
temperature can help to gain heat for district heating systems. The 
adaptation to changing heat consumption is done by branching off 
parts of the media of different temperatures, while a changeable part 
of the medium of mean temperature is directly cooled via a cooling 
tower. 


28711 Method of calculation of the operating conditions of closed 
heat supply systems with incomplete automation (in the Mongolian 
People’s Republic). Bekhtor, M.; Sokolov, E.Ya.; Bazhenov, M.I. 
(Moscow Energ Inst, USSR). Teploenergetika (Moscow); No. 5, 76- 
78(May 1977). (In Russian). 

The district heating networks of Ulan Bator use mainly the 
parallel scheme of connecting the heating and hot water supply 
installations to the two-pipe hot-water networks, although partly 
they also use the mixed and two-stage series-connections without 
flowrate and temperature controllers. The article presents a method 
of calculation of a two-stage series-connection to the district-heating 
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network with a temperature controller but without a flowrate con- 
troller, i.e. under the conditions of incomplete automation. 


28712 Energy waste due to bad circulation in heating plants and 
ventilating systems. Frotscher, H. Gasgemeinschaft; No. 6, 44- 
45(1977). (In German). 

This 2nd and final part of the article series discusses possible 
errors or cases of wrong circulation in adding circuits with a main 
pump and in injection circuits. 


28713 Control system for a heat pump. Vogt, A.; Bolter, H. (to 
Interliz Anstalt, Vaduz (Liechtenstein)). German(FRG) Patent 
2,553,006/A/. 1 Jul 1976. 27p. (In German). 

The invention deals with the optimal regulation of the heat 
pump by means of a multistage compressor. Connection amplifiers 
are attached to the single compressor stages. A disturbance, which 
switches the stages, influences the amplifiers mentioned. (The distur- 
bance can be the existing temperature difference between external 
and flow temperature, for instance). The claim refers to the arrange- 
ment, for example difference and magnitude of resolution sensitivi- 
ties of the single connection amplifiers and their manufacture. 


28714 Facility with heat pump for space heating. Barthalon, M. 
German(FRG) Patent 2,558,137/A/. 1 Jul 1976. 15p. (In German). 

The invention shows a possibility to improve the thermal 
efficiency of an air-to-air heat pump for space heating. Two sugges- 
tions are made: 1) Usage of a free piston compressor (a special kind 
of a compressor without crank mechanism) driven by a linear 
electric motor; 2) Utilization of the waste air from the space as heat 
source for the heat pump. In contrast to conventional compressor 
drives this one does with the electricity supply by means of photo- 
electric cells (in connection with accumulators) installed on top of 
the house. The air inlet and outlet is regulated by channels with 
openings in the floor and in the ceiling. 


28715 Practical computation method for building thermal insula- 
tion on the basis of economic conditions. Marakaev, R.Yu.; Mezhevni- 
kov, B.S. (Tashkent Polytechnical Inst.). Appl. Solar Energy (USSR) 
(Engl. Transi.); 12: No. 5, 40-44(1976). 

Translated from Geliotekhnika; 12: No. 5, 50-54(1976). 

A simplified method is given for calculation of building 
thermal insulation on the basis of economic conditions. The compu- 
tation method meets the requirements set forth in the instructions of 
the Council of Ministers, USSR State Committee for construction. 


28716 Estimating the heat intake and heat loss through outer 
enclosures under the conditions of Uzbekistan. Nuretdinov, Kh.N.; 
Khairutdinov, F.F. (Tashkent Polytechnical Inst.). Appl. Solar 
Energy (USSR) (Engl. Transl.); 12: No. 5, 52-56(1976). 

Translated from Geliotekhnika; 12: No. 5, 65-70(1976). 

The heat influxes and heat losses through transparent and 
opaque enclosures were compared in order to evaluate the effective- 
ness of a reduction in glazed surfaces, which is a necessary economi- 
cally valid measure (together with other structural measures) to 
contend with summer overheating. For this purpose we determined 
the heat influx through 1 m? of double-glazed windows for N, E, S, 
W orientations in various seasons of the year under the conditions of 
Tashkent. The results have been used to sum the heat influxes due to 
direct and diffuse radiation as well as to convection and radiation 
from the heated window. By analyzing these values it was possible 
to estimate the influence of these components on the internal regime 
of the room. 


28717 Heat pump device. Rabien, P. German(FRG) Patent 
2,417,220/A/. 6 Nov 1975. 15p. (In German). 

The object of the invention is to improve the profitableness of 
the heat pump used in heating systems and air conditioners. By using 
storage effects one aims to only operate the compressor at low-rate 
times. The claim concerns the arrangement and construction of heat 
storers which are very closely connected to the evaporator and 
condenser of the heat pump, as well as the functions of these in 
interaction with the heat pump. The storage connected with the 
evaporator consists of boat-shaped elements which are preferably 
filled with water. Hence, when drawing heat, the latent heat of the 
water-ice transition can also be obtained. The similarly constructed 
storer connected to the condenser contains elements which are filled 
with substances such as Glauber’s salt or paraffin or even water. The 
functions of the total system are explained using circuit diagrams, 
with which one can make use of solar energy for heating and air 
conditioning as well as of waste heat. 


28718 (NP-tr—1992) Electric heating of industrial premises and 
energy conservation. Dubois, J.; Verdet, G. Translated from Tech. 
Mod.; 66: 33-34, 37(May 1974). 8p. Dep. NTIS (US Sales Only), PC 
A02/MF AO1. 

Energy conservation and electric heating of industrial build- 
ings are discussed. It is concluded that using nuclearly generated 
electric power for space heating will significantly decrease demands 
for costly imported fuels; well planned, air-tight, insulated buildings 
can save 20 to 30 percent in energy consumption; underfloor electric 
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heating in high ceilinged areas can save 15 percent; the flexibility of 
control for electric heating systems results in greater comfort plus 
energy conservation; and heat recovery systems with heat pumps 
should be used in industrial buildings. (LCL) 


RESIDENTIAL BUILDINGS 


REFER ALSO TO CITATION(S) 28573, 28574, 28579, 28626, 
28644, 28645, 28648 


28719 (ANL/CES/TE—77-2) Residential electric and gas water 
heaters. Farahan, E. (Oak Ridge National Lab., Tenn. (USA)). Aug 
1977. Contract W-31-109-ENG-38. 46p. Dep. NTIS, PC A03/MF 
AOl. 

Performance data for electric and gas-fired residential water 
heaters are given. Performance characteristics investigated include 
unit full-load, part-load, and overall efficiencies and detailed exami- 
nation of standby losses. Also included are brief discussions of 
energy-conserving options, such as lowering thermostat settings, 
increasing insulation thickness, and reducing pilot rate. The informa- 
tion is intended to provide necessary data for the ICES Systems 
Engineering Program. 


28720 (CONF-760212—, pp 85-109) Institutional financial bar- 
riers to the widespread commercialization of high-fixed-cost, energy- 
saving, heating and cooling equipment for housing. Thygerson, K.J. 
1977. 

From Engineering foundation conference; Pacific Grove, 
CA, USA (8 Feb 1976). 

In Energy storage: user needs and technology applications. 

The institutional barriers related to the financing of high- 
fixed-cost, energy-savings heating and cooling equipment for resi- 
dential structures are discussed. The following areas are discussed: 
(1) the general question of marketability of a new product and the 
impact such a new product might have on the market value of new 
and existing single-family housing, as well as income producing 
rental housing; (2) the institutional matter of appraisal as it relates to 
multifamily rental units, multifamily condominiums, and single- 
family detached housing (this section reviews the potential problems 
that exist as a result of the application of today’s appraisal process to 
a new world in which a high-fixed-cost heating and cooling system is 
commercialized); (3) the potential financing problems related to debt 
service guidelines used by institutional lenders; and (4) the question 
of whether credit availability may act as a binding constraint to the 
full commercialization of a new high-fixed-cost, heating and cooling 
systems. 


28721 (CONF-780221—1) ORNL residential energy use model. 
Hirst, E. (Oak Ridge National Lab., Tenn. (USA)). 1978. Contract 
W-7405-ENG-26. 8p. Dep. NTIS, PC A02/MF AOI1. 

From Conference on major home appliance technology for 
energy conservation; West Lafayette, IN, USA (27 Feb 1978). 

An energy model was developed that simulates energy use on 
an annual basis for four fuels, eight end uses, and three housing 
types. Each of these fuel use components is determined within the 
model as a function of housing stocks and new construction, equip- 
ment installations and ownership by fuel and end use, energy effi- 
ciencies for new and existing housing units, and usage factors that 
reflect household behavior. These factors, in turn, are functions of 
fuel prices, equipment prices, incomes, and technologies. Thus, the 
residential simulation model is sensitive to the major demographic, 
economic, and technological determinants of residential energy use. 
The model has been used successfully to evaluate the energy and 
direct economic effects of alternative conservation strategies. Results 
of these analyses suggest that voluntary responses to increasing fuel 
prices will include purchase and use of more efficient equipment and 
structures. Direct regulation of appliance and new structure efficien- 
cies plus programs to encourage weatherization of existing housing 
units are likely to cut residential energy growth by about 0.5%/year. 
These programs also save money for households. Energy growth 
can be cut even further through the development and commercial- 
ization of new technologies that provide end uses with smaller 
energy inputs. Although these advanced systems are likely to cost 
more than their conventional counterparts, the higher initial cost is 
more than repaid with lower fuel bills. 


28722 (ORNL/CON—19) Performance report for the ACES 
demonstration house, August 1976—August 1977. Hise, E.C. (Oak 
Ridge National Lab., Tenn. (USA)). Mar 1978. Contract W-7405- 
ENG-26. 55p. Dep. NTIS, PC A04/MF AO1. 

The Annual Cycle Energy System demonstration house was 
constructed to demonstrate the energy-conserving potential of an 
integrated space-heating and cooling and water-heating system con- 
sisting of a high-performance unidirectional heat pump, low-tem- 
perature thermal storage in the heat of fusion of ice, solar assistance, 
and passive heat rejection. The house was completed and prelimi- 
nary operation began in July 1976. Continuous operation and com- 
plete data collection began in May 1977. Performance measurements 
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and an analytically constructed integrated annual cycle predict an 
annual coefficient of performance (COP) of 3.16. 


28723 (PB—271777) Energy conservation via solar energy appli- 
cation to multi-family and commercial structures. executive summary. 
Mohnen, V.; Stewart, R. (State Univ. of New York, Albany (USA). 
Atmospheric Sciences Research Center). Aug 1976. 45p. 

This report discusses the economics of conservation measures 
in the residential and commercial sectors of New York State. 


28724 (PB—273629) Project RETRO-tech: home weatherization 
instructor's guide. Hill, R.; Kittridge, C.W.; Smith, N. (Maine Univ., 
Orono (USA)). Aug 1977. Contract FEA-C-04-50084-00. 59p. NTIS 
PC A04/MF AOI. 

The Home Weatherization Instructor's Guide is part of a set 
to be used as a teacher’s guide. The set was prepared as a guide to 
teachers in developing lesson plans for a Home Winterization Course 
which promotes the utilization of known RETROfit TECHnology 
to improve thermal characteristics and conserve energy in residential 
housing. The course is intended for either of two audiences: (1) for 
work-crew supervisors to train community services groups in utiliz- 
ing retro-fit technology in residential housing, under government- 
aided winterizing programs, and (2) for vocational and avocational 
training of youths and adults enrolled in both accredited and nonac- 
credited construction trade programs. 


28725 (PB—273631) Project RETRO-TECH: home weatheriza- 
tion manual. Hill, R.; Kittridge, C.W.; Smith, N. (Maine Univ., 
Orono (USA)). Aug 1977. Contract FEA/C-04-50084-00. 44p. NTIS 
PC A03/MF AO1. 

The Home Weatherization Manual is part of a set to be used 
as a teacher’s guide. The set was prepared as a guide to teachers in 
developing lesson plans for a Home Winterization Course which 
promotes the utilization of known RETROfit TECHnology to im- 
prove thermal characteristics and conserve energy in residential 
housing. 


28726 (PB—273632) Project RETRO-TECH: home weatheriza- 
tion charts. Hill, R.; Kittridge, C.W.; Smith, N. (Maine Univ., Orono 
(USA)). Aug 1977. Contract FEA-C-04-50084-00. 54p. NTIS PC 
A04/MF AO. 

The Home Weatherization Charts are part of a set to be used 
as a teacher's guide. The set was prepared as a guide to teachers in 
developing lesson plans for a Home Winterization Course which 
promotes the utilization of known RETROfit TECHnology to im- 
prove thermal characteristics and conserve energy in residential 
housing. The charts are designed for the instructor's use in teaching 
the course. 


28727 (TID—28205) Executive summary: the development and 
testing of a home economics energy conservation curriculum guide: 
energy conservation in the home. Clinard, L.A. (Tennessee Univ., 
Knoxville (USA). Environment Center). Sep 1977. Contract EY-76- 
S-05-5049. 1lp. Dep. NTIS, PC A02/MF AO1. 

Testing performed to evaluate the effectivensss of a high 
school curriculum guide for energy conservation in the home is 
reported. The results showed that teachers felt the guide was useful 
and effective, while student reaction showed that use of the guide 
had no significant effect. (LCL) 


28728 Energy conservation in buildings. Brundrett, G.W.; 
Leach, S.J.; Parkinson, M.J.; Pickup, G.A.; Rees, N.T. Coal Energy 
Q.; No. 14, 19-30(1977). 

After briefly discussing the U.K. energy consumption in 
dwellings, the article focuses on the measures which could lead to 
considerable energy savings in both old and new buildings. Current 
research on some of these measures is described with emphasis on (1) 
the design of low-energy housing by increased insulation and im- 
proved services and (2) increased efficiency of heating applications. 
In addition, current research on ventilation is briefly reviewed. 


28729 Energy inputs and heat losses in residences. Stricker, B.A. 
Ont. Hydro Res. Q.; 28: No. 4, 19-23(1976). 

Energy inputs and heat losses in several houses heated by 
various means and built to various standards are presented graphical- 
ly. Major inputs of heat energy are fuel energy, electrical appliances, 
solar energy, and occupant heat energy. For an electrically heated 
house (baseboard heaters) during the winter, the relative contribu- 
tions of the above inputs are calculated at 73%, 20%, 4%, and 3%, 
respectively. In terms of energy losses, air leakage becomes the 
predominant heat-loss component as insulation levels are increased. 
Next to air leakage, wall loss is most significant. Window loss is of 
third importance. It is shown that a 53% reduction in energy 
consumption results from re-insulating a conventionally built oil- or 
gas-heated house to the insulation levels now specified in the 1976 
Ontario Building Code. A 24% savings is possible by re-insulating 
new electrically heated houses to the super-insulation levels of the 
immediate future. The use of a residential heat pump can result in a 
37% savings in energy consumption. 
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OFFICE BUILDINGS 
REFER ALSO TO CITATION(S) 28568, 28569 


28730 (PB—271426) Recommendations for energy conservation 
actions social security administration, woodlawn complex. Halldane, 
J.F.; Kadlec, J.F.; Meckler, G.; Silverio, H.P. (Naramore, Bain, 
Brady, and Johnson, Seattle, Wash. (USA)). Jun 1977. Contract 
DHEW-100-75-0172. 75p. NTIS PC A04/MF AO1. 

This is a report on an energy survey made of six existing 
buildings at the Woodlawn complex of the Social Security Adminis- 
tration at Baltimore, Maryland. The intent was to apply life-cycle 
cost analysis in determining what energy conservation actions to 
take. The final decision-making model takes into account four factors 
in setting priorities for action: reducing cost, reducing energy con- 
sumption, taking into consideration the magnitude of capital invest- 
ment with respect to the annual budget, and improving the working 
environment. 


SCHOOL, MUNICIPAL AND OTHER PUBLIC BUILDINGS 
REFER ALSO TO CITATION(S) 28569, 28733 


28731 (COO/4488—1) Georgetown University coal using-inte- 
grated community energy system (GU/CU-ICES) demonstration proj- 
ect. Phase I. Detailed work management plan. Final report, August 
1977—January 1978. (Georgetown Univ., Washington, D.C. 
(USA)). 31 Jan 1978. Contract EC-77-C-02-4488. 167p. Dep. NTIS, 
PC A08/MF AOl1. 

Portions of document are illegible. 

The purpose of the development of the Georgetown Univer- 
sity Coal Using Integrated Community Energy System (GU/CU- 
ICES) is to demonstrate the energy conservation potential of a heat 
and power generating system using a coal-fired atmospheric pressure 
fluidized bed combustor to supply all energy needs to operate the 
university buildings. A prefeasibility study determined a group of ten 
subsystems that were directly related to the goals of the CU-ICES 
program. These included cogeneration from a steam turbine, grid 
connection, diesel cogeneration, desiccant regeneration in HVAC 
dehumidification, heat pumping to a higher temperature, seasonal 
energy storage, cool storage of thermal energy, heat storage, coal 
and limestone storage and transportation, and the combustor solid 
waste disposal. The detailed work management plan presented con- 
sists of an introduction defining the goals and the subsystem alterna- 
tives, a comprehensive scope of work, detailed task plan, schedules 
and a management plan. A comprehensive scope of work is divided 
into phases for each subsystem to differentiate the feasibility analysis 
and preliminary design, final design, construction, operation and 
maintenance, and the demonstration evaluation. Tasks and subtasks 
are described in terms of work scope, methodology used, input, 
output, interface with other tasks, schedule, effort, contributors, and 
constraints. A management plan outlines the organization, personnel 
and project management which includes organizing the planning and 
design, financial assessment, decision making interfaces, intitutional 
requirements, environmental impact assessment, construction and 
performance control. An effort and cost estimate for undertaking 
Phase 2 is presented. A summary of federal and District of Columbia 
regulatory processes is provided in an appendix. This reviews the 
fel) requirements for the Georgetown University development. 


28732 (PB—271730) Establishment of an energy conservation 
management program in Illinois schools. Tuma, S.L.; Dunwoody, J.E. 
(Illinois Dept. of Business and Economic Development, Springfield 
(USA). Div. of Energy). Jun 1977. 66p. (ILLDOE—77/03). NTIS 
PC A04/MF AO0O1. 

This energy conservation manual was written to help local 
and district school administrators in justifying, organizing, and im- 
plementing an effective energy management program within state 
schools. It discusses energy costs and operating expenses over the 
life of the facility and gives examples of energy-saving tips together 
with the forms necessary to make a walk-through school audit. 


COMMERCIAL AND INDUSTRIAL BUILDINGS 
REFER ALSO TO CITATION(S) 28568, 28723 


28733 (ORNL/CON— 14) Commercial energy use: a disaggrega- 
tion by fuel, building type, and end use. Jackson, J.R.; Johnson, W.S. 
(Oak Ridge National Lab., Tenn. (USA)). Feb 1978. Contract W- 
7405-ENG-26. 94p. Dep. NTIS, PC A05/MF A0O1. 

The development of detailed estimates of energy use in the 
commercial sector is described. The level of detail includes five end 
uses, four fuel types, and ten commercial subsectors. Energy use 
estimates for each of the 200 components are developed for the years 
1965 to 1975. Trends in commercial energy use by fuel type and end 
use are presented in a summary section; energy use estimates disagre- 
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gated by building type, fuel, and end use are presented in Appendi- 
ces for 1970 and 1975. The three distinct tasks required to develop 
these estimates are presented in detail. The first task includes review- 
ing, analyzing, and interpreting data on commercial energy use to 
reflect consistent commercial sector coverage. Floor space stock 
estimates are developed in the second task. In the third step, infor- 
mation on relative energy use by building type is synthesized from 
studies of individual buildings and is used, along with aggregate fuel 
and floor space estimates, to calculate detailed energy use by subsec- 
tor and year. Energy use is presented both in terms of energy use 
indexes (Btu/ft?) and energy consumed (Btu). The energy use esti- 
mates resulting from the reconciliation of fuel use, floor space, and 
engineering studies can be considered average figures for each 
subsector building type. Future efforts to improve our estimation of 
disaggregated energy use are summarized in the final section. 


28734 Energy management in industrial buildings. Kirkwood, 
R.C. (Hulley and Kirkwood, Glasgow, Scotl). Chart. Mech. Eng.; 24: 
No. 10, 55-60(Nov 1977). 

Much of the attention aimed at reduction of fuel consumption 
for heating and ventilation of industrial premises is misdirected due 
to an inadequate appreciation of the factors involved. Boiler plant 
combustion efficiencies and conventional assessments of annual fuel 
consumptions can be highly misleading, and do not highlight systems 
that are ineffective or inefficient. Attention is drawn to the very 
substantial fuel savings which can be made by the effective applica- 
tion and control of ventilation by improved insulation and by heat 
recovery from exhaust air. 


TRANSPORTATION 
REFER ALSO TO CITATION(S) 28546, 28565, 28633 


AIR AND AEROSPACE 
REFER ALSO TO CITATION(S) 28631 


28735 (N—77-28123) Full-scale altitude engine test of a turbofan 
exhaust-gas-forced mixer to reduce thrust specific fuel consumption. 
Cullom, R.R.; Johnson, R.L. (National Aeronautics and Space Ad- 
ministration, Cleveland, Ohio (USA). Lewis Research Center). Jul 
1977. 3lp. (NASA-TM-X—3568; E—9111). NTIS PC A03/MF 
AOl. 

The specific fuel consumption of a low-bypass-ratio, conflu- 
ent-flow, turbofan engine was measured with and without a mixer 
installed. Tests were conducted for flight Mach numbers from 0.3 to 
1.4 and altitudes from 10,670 to 14,630 meters (35,000 to 48,000 ft) 
for core-stream-to-fan-stream temperature ratios of 2.0 and 2.5 and 
mixing-length-to-diameter ratios of 0.95 and 1.74. For these test 
conditions, the reduction in specific fuel consumption varied from 
2.5 percent to 4.0 percent. Pressure loss measurements as well as 
temperature and pressure surveys at the mixer inlet, the mixer exit, 
and the nozzle inlet were made. 


RAILWAY 
REFER ALSO TO CITATION(S) 28577, 28996 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 28577 


28736 (AD-A—046842) Vehicle fuel consumption. Final report 
on test operations procedure. (Army Test and Evaluation Command, 
Aberdeen Proving Ground, Md. (USA)). 1 Nov 1977. 16p. (TOP— 
2-2-603). NTIS PC A02/MF AO1. 

The report describes the tests to measure and evaluate 
wheeled and tracked vehicle fuel consumption under both controlled 
and typical service operating conditions and applies to land and 
amphibious vehicles with internal combustion engines. 


28737 (N—77-29003) Costs and energy efficiency of a dual-mode 
system. Heft, R.C. (Jet Propulsion Lab., Pasadena, Calif. (USA)). 
Apr 1977. Contracts UMTA-RD-CA-06-0088; DOT-AT-60008. 76p. 
(NASA-CR— 154251; JPL—77-34). NTIS PC A05/MF AO1. 

The life cycle costs of a dual mode system for both public and 
semiprivate Ownership are examined, and the costs in terms of 
levelized required revenue per passenger mile are presented. The 
energy use of the dual mode vehicle is analyzed by means of a 
detailed vehicle simulation program for the control policy and 


guideway system. Several different propulsion systems are consid- 
ered. 


28738 (NTIS/PS—77/1067) Car pools (a bibliography with ab- 
stracts). Report for 1970-Dec 77. Kenton, E. (National Technical 
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Information Service, Springfield, Va. (USA)). Dec 1977. 76p. NTIS 
PC NO1/MF Nol. 

Studies are presented of the feasibility, methodology, and 
benefits of coordinated automobile use, or car ling, in urban 
areas. The principal problems considered are traffic congestion, air 
pollution, and fuel shortages, along with the associated advantages 
of mobility improvement, environmental protection, and energy 
conservation. Several proposals are presented, such as exclusive bus 
and car pool lanes, community hitchhiking, Government agency 
—— treatment of carpoolers, work-destination charts and 
istings, and computer matching of journey-to-work data. Incentives 
to gain motorist support, as well as difficulties to be handled regard- 
ing work shifts and travel distances are discussed. The updated 
bibliography contains 71 abstracts, 34 of which are new entries to 
the previous edition. 


28739 (PB—271792) Analysis of the incremental cost and trade- 
offs between energy efficiency and physical distribution effectiveness 
in intercity freight markets. Roberts, P.O. (Massachusetts Inst. of 
Tech., Cambridge (USA). Center for Transportation Studies). Nov 
1976. Contract FEA-CO-04-50154-00. 186p. NTIS PC A09/MF 
AOl. 

The report describes a study of the effects of changes in 
national transportation policy on the traffic allocation and the 
energy consumption of various modes of intercity freight transporta- 
tion. Models have been developed to predict the level of service 
associated with the transport alternatives available to a firm, to 
predict the total logistics cost of each of these alternatives, and to 
forecast the demand for various modal services at the disaggregate 
level. Using these models and methods, it is possible to make detailed 
forecasts of commodity flows under alternative policy options. 
Policy options selected for analysis were investigated with a ay 
erized model system which simulated freight flows between four 
pairs of major metropolitan areas. Before the model could be ap- 
plied, each policy was analyzed with regard to its effect on the key 
level of service determinants. The model system was then used to 
predict the impact of the level of service changes on the shipping 
patterns of a sample of individual firms. These results have been 
summed and expanded to produce aggregate forecasts of modal 
shares and energy consumption. 


28740 (PB—271816) Potential fuel conservation measures by 
motor carriers in the intercity freight market. Volume I and II. 
(Charles River Associates, Inc., Cambridge, Mass. (USA)). Mar 
1977. Contract FEA-CO-04-60439-00. 397p. (CRA—280). 

The certification policies and practices of the motor carriers 
were analyzed, and the overall impact of these on the demand, 
supply and overall structure of the industry was assessed in an effort 
to determine the consequences of regulatory policy on energy effi- 
ciency. Volume I examines the energy impact of Federal economic 
regulation and summarizes the quantitative analysis of some pro- 
posed regulatory reforms for the motor carrier industry. Volume II 
contains Appendices which assemble useful information on the char- 
acteristics of demand for motor carrier transport, the operating 
characteristics and relationships of the different segments of the 
motor carrier industry, the role of regulation of operating authorities 
in the industry, specific factors affecting fuel usage by the motor 
— and estimates of fuel savings resulting from proposed policy 
changes. 


SEA AND WATER 
REFER ALSO TO CITATION(S) 29050, 29169 


28741 Improvements in part load performance of marine steam 
turbines. Siegel, B. (General Electric Co., Lynn, MA). pp 21-29 of 
Proceedings of the second ship technology and research (STAR) 
symposium. New York; Society of Naval Architects and Marine 
Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

Part load performance of merchant marine propulsion steam 
turbine power plants has become of great interest since the recent 
rise in fuel oil prices. Many operators have slowed their ships to 
decrease fuel costs. Conventional merchant marine turbines and 
power plants operate at their highest efficiency level at or near full 
power, with significant increases in fuel rates at lower powers. For 
new ships, improvements in part load plant efficiency can be pro- 
vided by turbines which utilize tried and proved techniques. These 
result in designs differing from the conventional type, but equally 
reliable. For existing power plants, certain changes in the turbine 
internals may be practical in order to improve turbine internal 
efficiency and feed heating capabilities. For both new and existing 
ships, comments are offered regarding possible changes to compo- 
nents which directly interface with the propulsion turbine. The 
economic viability of these suggestions is dependent upon a multi- 
tude of factors, including the probable cost of fuel and the anticipat- 
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ed operation of the ship. The effect of part load operation on turbine 
life and sustained reliability is discussed. 


28742 Efficiency considerations for future marine gas turbines. 
Baham, G.J.; Marron, H.D. pp 31-52 of Proceedings of the second 
ship technology and research (STAR) symposium. New York; Soci- 
ety of Naval Architects and Marine Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

The prospects for improved cycle efficiency as well as antici- 
pated problems affecting operating costs for marine gas turbine 
engines which will become available during the next decade are 
discussed. Selection and use of gas turbine engines for marine 
applications will be affected by recent fuel price trends and conser- 
vation efforts. Second generation engine technology will help to 
improve the competitiveness of gas turbine power plants. The use of 
combined open cycle gas turbines and steam Rankine cycles for 
ocean applications is discussed. Development of combined gas tur- 
bine and steam (COGAS) cycle plants for baseload applications will 
have significant economic benefits at current and higher future fuel 
costs. Current development efforts as well as a method for estimat- 
ing combined cycle efficiencies are described. Economic factors are 
evaluated, for both simple and combined cycle plants, such as the 
impact on maintenance and repair cost due to engine temperature 
ratings and environmental conditions in marine applications. Criteria 
are presented for relating overhaul cost to engine rating as a function 
of several engine parameters for the highest failure rate component-- 
the gas turbine hot section. These cost factors can then be used for 
evaluation of the capital and operating costs for new applications. 


28743 Marine fuels: their future and use aboard ship. Critelli, 
F.X. (Maritime Administration, Washington, DC). pp 53-60 of Pro- 
ceedings of the second ship technology and research (STAR) sym- 
posium. New York; Society of Naval Architects and Marine Engi- 
neers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

The paper briefly reviews the petroleum fuel situation and 
attempts to describe and place in perspective the most probable 
course of events (type, availability, price) in marine bunkers for the 
foreseeable future. Various projects underway by the U.S. Maritime 
Administration relating to improving fuel consumption aboard ship 
are described. These projects address such areas as combustion 
improvement, advanced marine boiler/burner design, degraded 
fuels, advanced power plants, etc. 


PIPELINE 
REFER ALSO TO CITATION(S) 28634, 28635, 28636, 28637, 28638 


INDUSTRY AND AGRICULTURE 


REFER ALSO TO CITATION(S) 28522, 28552, 28565, 28567, 
28578, 28581, 28700 


28744 (EPA—650/2-75-032-d) Energy consumption: fuel utiliza- 
tion and conservation in industry. Reding, J.T.; Shepherd, B.P. (Dow 
Chemical U.S.A., Freeport, Tex. Texas Div.). Aug 1975. 44p. 
Chemical, U.S.A., Freeport, TX. 

The purpose of this study was to prepare a tabular summary 
of fuel utilization by industry, process, and unit operation for the six 
biggest energy consuming industrial categories. These industries 
include: chemicals, am yg metals, petroleum, paper, stone-clay- 
glass-concrete, and food. Tables are presented which contain esti- 
mates of: fuel utilization in the six biggest fuel consuming industries 
by industry, process, and unit operation; level of heat rejection in the 
six biggest fuel consuming industries; and the short term effects of 
applying recommended conservation approaches. It is estimated that 
the use of recommended energy conservation approahes could 
reduce short term annual fuel consumption in the six biggest energy 
consuming industries in the U.S. by 774 x 10'* kcal, or approximately 
16 percent. Further research on these conservation techniques is 
recommended. (LCL) 


28745 (UCRL—13784) Energy requirements of alternatives in 
water supply, use, and conservation, and water quality control in 
California. Final report. Roberts, E.B.; Hagan, R.M. (California 
Univ., Davis (USA). Dept. of Land, Air, and Water Resources). Sep 
nar Contract W-7405-ENG-48. 150p. Dep. NTIS, PC A07/MF 
A0l. 

Information is presented on: energy requirements associated 
with water supply and use and waste water treatment; form water 
supply sources and pumping energy requirements; total energy re- 
quirements for irrigation in 1972; and energy requirements associated 
with irrigation water quality problems in California. (LCL) 
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ENERGY SOURCES 
REFER ALSO TO CITATION(S) 28640 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 28129, 29002 


28746 (CONF-770416—8) Energy conservation in periodic kiln 
operations using thermal energy storage. Glenn, D.R. (Institute of 
Gas Technology, Chicago, Ill. (USA)). 1977. Contract EC-77-C-02- 
4289. 22p. Dep. NTIS, PC A02/MF AO1. 

From 79. annual meeting of American Ceramic Society; Chi- 
cago, IL, USA (23 Apr 1977). 

Periodic kilns were the backbone of the heavy clay (and other 
kiln-cured) products industries, and are still commonly employed in 
many plants. In an ERDA-sponsored study, thermal energy storage 
(TES) conservation potentials were applied to periodic kilns. This 
study is reviewed and findings on current and projected energy 
demands and prices for kiln-using industries and the impacts when 
TES is integrated with the periodic kiln process flow are discussed. 


28747 (CONF-7510184—, pp 32-36) Electric transportation and 
vibratory conveying. Pantic, B.O. (Royal Melbourne Inst. of Tech.); 
Roeder, G. 30 Oct 1975. 

From Conference on electrical transportation; Adelaide, Aus- 
tralia (30 Oct 1975). 

In Conference on electrical transportation. 

It is known that the consumption of electrical energy in 
vibrating conveyors is relatively small, but unfortunately the whole 
system requires large circulating power. Reduction of this power 
would not only reduce the price of the vibrating conveyor equip- 
ment, but it would also increase its popularity. Since ordinary 
electromagnets with a moving iron are not linear elements (magnetic 
flux is not linearly proportional with displacement of the moving 
iron) their application is limited. With an increase of the air gap the 
system loses its linearity. The circulating power which is required to 
excite vibrating masses becomes so large that it restricts applications 
at low frequencies. Some theoretical and practical results in reduc- 
tion of the circulating power, based on a relatively new type of 
linear oscillating synchronous machine are discussed. 


28748 (PB—269833) Energy efficiency improvement targets. 
Food and kindred products industry (SIC 20). Volume 4. Final report. 
(Development Planning and Research Associates, Manhattan, Kans. 
(USA)). 1 Apr 1977. Contract FEA-CR-04-60603. 64p. NTIS PC 
A04/MF AOI. 

In accordance with section 374 of the Energy Policy and 
Conservation Act (EPCA), Pub. L. 94-163, the Federal Energy 
Administration (FEA) proposed industrial energy efficiency im- 
provement targets for the ten most energy-consumptive manufactur- 
ing industries in the United States, and invited the oral and written 
presentation of views thereon by interested persons. Following 
public hearings and review of the written comments which were 
submitted to FEA, the final targets for Food and Kindred Products 
(Standard Industrial Classification 20) have been developed and are 
described in this report. 


28749 (PB—271499) Annual survey of manufactures, 1975. fuels 
and electric energy consumed. preliminary statistics for the united 
states. Annual report 1975. (Bureau of the Census, Washington, D.C. 
(USA)). Mar 1977. 9p. (M—75(AS)-4P). 

The report on fuels and electric energy consumed presents 
preliminary 1975 Annual Survey of Manufactures statistics on the 
quantity and cost of purchased fuels and electric energy for major 
a groups, the largest sixteen energy consuming industries, and 

tates. 


28750 (PB—271739) More and better uses could be made of 
billions of gallons of water by improving irrigation delivery systems: 
Department of Agriculture and the Interior. Report to the Congress. 
(General Accounting Office, Washington, D.C. (USA). Community 
and Economic Development Div.). 2 Sep 1977. 53p. (CED—77-117). 
NTIS PC A04/MF AOl1. 

Billions of gallons of water seep from inefficient irrigation 
delivery systems in the western states. By reducing such seepage, 
more water could be available for crop irrigation, energy develop- 
ment, environment improvement, and recreation. The report dis- 
cusses opportunities to administer better the Federal programs pro- 
viding the funds for water conveyance system improvements and the 
benefits to be derived. 


28751 (UCRL— 13788) Pumping energy requirements for irriga- 
tion in California. Knutson, G.D.; Curley, R.G.; Roberts, E.B.; 
Hagan, R.M.; Cervinka, V. (California Dept. of Food and Agricul- 
ture, Sacramento (USA)). Jul 1977. Contract W-7405-ENG-48. 56p. 
Dep. NTIS, PC A04/MF AO1. 

Previous studies have shown that over 95 percent of the 
irrigation pumping energy in California is supplied by electric 
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motors which require approximately 68 percent of the direct electri- 
cal energy used by California agriculture. It is obvious that irrigation 
is a major user of energy in California agriculture and almost all of 
that energy is electrical. Therefore, only electrically powered pumps 
were considered. This study of irrigation energy was made to 
determine energy use by crop and geographic area. It includes all 
on-farm irrigation pumping plus —— of irrigation water by 
irrigation districts, and pumping energy for moving water in the 
state and federal water projects. The energy values represent only 
pumping energy and do not include losses for electrical generation 
and distribution, or energy for manufacture and construction of any 
irrigation system. The information presented is intended to be used 
as background data for energy conservation efforts and for energy 
allocation programs that may be required at some future date. 


28752 Heavy-fuel flame radiation in gas turbine combustors-- 
exploratory results. Goodger, E.M.; Najjar, Y.S.H. (Cranfield Inst of 
Technol, Bedford, Engl). Fuel; 56: No. 4 » 437-440(Oct 1977). 

With lower costs and greater availability, heavy fuel oil 
appears as an attractive alternative to the conventional gas oil used 
in industrial gas turbines. However, higher levels of radiation and 
smoke are expected, and this note reports on some preliminary tests 
made with a combustion chamber burning fuels of different carbon 
content, ranging from kerosine to a 25% blend of residual fuel oil in 
gas oil. Preliminary results show the effects of blending on flame 
radiation, emissivity, combustor liner temperature and smoke emis- 
sion. 


28753 Cooling tower construction from the point of view of 
energy conservation. Berliner, P. (Kernforschungszentrum Karlsruhe 
(Germany, F.R.)). Kaelte (Hamburg); 30: No. 5, 174-182(1977). (In 
German). 

Cooling tower construction in connection with refrigerating 
installations are discussed, i.e. cooling towers where the circulating 
cooling water takes up the condensation heat of a condenser. 


28754 Heating elements solve heat problems of the industry 
83: No. 22, 380-381(1977). 


individually. Maeder, A. Maschinenmarkt; 
(In German). 

Electic heating elements have manifold applications in indus- 
try. On the one hand, they serve for the direct heating of machines 
and tools as built-in units, on the other hand they are to be found as 
structural elements in flow heaters and melting pots for the most 
differing purposes. A special kind of heating element are ring-shaped 
and framework heating elements used mainly for heating injection 
cylinders, hot dies, and spinning heads. Last but not least, electric 
heating elements are also used to a considerable extent for post- 
fitting machines and apparatus at a later time. 


28755 Experience of designing and introducing telemechanical 
systems for dispatch management of power economy of boilermaking 
plants. Rovda, E.G. Energomashinostroenie; No. 6, 40-42(1977). (In 
Russian). 

Problems of modern methods of management of steam, elec- 
tric power, water, heat, and gas supply to the boilermaking plants in 
the USSR are considered and recommendations are proposed for 
optimal design and introduction of such systems into actual oper- 
ation. 


28756 Development and investigation of new boiler heating sur- 
faces. golovanov, N.V.; Chavchanidze, E.K. (Cent Boiler and Tur- 
bine Inst, USSR). Energomashinostroenie; No. 7, 12-14(1977). (In 
Russian). 

Results of development work, of model and industrial investi- 
gations of the design of convective gas ducts and of new heating 
surfaces for a small-sized steam generator are presented. It is found 
that an effective utilization of enhanced turbulence of a stream of 
combustion produccts flowing over heating surfaces will make it 
possible to achieve a substantial intensification of convective heat 
exchange without additional outlays for increased capacity. 


28757 Utilization of secondary energy resources in tunnel kilns. 
Sivash, V.G.; Kuznetsova, e.A. (Bogdanovich Refract Plant, USSR). 
Refractories (USSR) (Engl. Transl.); 17: No. 11-12, 740-742(Nov-Dec 
1976). 

The conversion of the dryers to heating by flue gases has 
resulted in more stable thermal and aerodynamic conditions of a 
drying and heating in drying-firing units. The efficient utilization of 
the hot air of the cooling zones of the mig 8 -firing units as heat 
carrier in other dryers in place of products of gas combustion has 
resulted in lower fuel consumption. 


WASTE HEAT RECOVERY AND UTILIZATION 
REFER ALSO TO CITATION(S) 28718, 28746 
28758 § (CONF-760212—, pp 131-144) Introductory remarks on 


energy storage for industrial process heat. Lane, G.A. (Dow Chemi- 
cal Co., Midland, MI). 1977. 
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From Engineering foundation conference; Pacific Grove, 
CA, USA (8 Feb 1976). 

In Energy storage: user needs and technology applications. 

Recovery and storage of process heat in various industries are 
assessed. Examples of the processes include coke ovens, cement 
kilns, polyester resin kettles, and brick making. (TFD) 


28759 (ORNL/TM—6227) Recuperator materials technology as- 
sessment. Tennery, V.J.; Wei, G.C. (Oak Ridge National Lab., Tenn. 
(USA)). Feb 1978. Contract W-7405-ENG-26. 73p. Dep. NTIS, PC 
A04/MF AOl1. 

Recuperators are heat exchangers for recovering waste heat 
from hot flue gases for preheating combustion air or low-joule gases. 
This report is the result of an assessment of recuperator materials 
technology conducted between January and August 1977, and in- 
cludes both metals and ceramics. Creep, corrosion, and oxidation 
properties of available alloys limit the maximum metal partition 
temperature to about 980°C. Use of metallic recuperators with 
higher flue gas temperatures necessitates design for radiation heat 
transfer and parallel flow of the gas streams. Use of ceramics in 
recuperator construction could permit the design of recuperators 
capable of operating with partition temperatures well above the 
980°C limit for available alloys and in a gas flow mode able to 
remove more of the available heat from the waste gas stream. 
Siliconized and recrystallized types of silicon carbide have shown 
promising initial results for tubular heat exchanger application. Few 
data of this nature exist for other candidate ceramic materials. 
Extended-surface ceramic structures offer promise for use in con- 
structing compact high-temperature recuperators if leakage, fouling, 
and fabrication costs can be controlled. Fabrication costs of candi- 
date ceramic recuperator materials, their brittleness, their sensitivity 
to thermal shock fracture, the lack of adequate shop and field joining 
and repair techniques, generally inadequate nondestructive examina- 
tion techniques, and the lack of appropriate specifications for struc- 
tural ceramics for use in recuperators and other heat exchangers 
were all identified during this assessment as major impediments to 
more serious consideration of ceramics. 12 figs., 3 tables. (DLC) 


28760 Waste air cleaning in drying and heat treatment units with 
special regard to heat recovery. Schraud, A. Melliand Textilber. Int.; 
57: No. 12, 1014-1019(Dec 1976). (In German). 

Waste air purification and energy saving pose serious prob- 
lems in textile finishing. These problems are explained by the exam- 
ple of tenter driers. Waste heat recirculation is possible, e.g., by 
leading the hot waste air through a plate cooler cooled by water in 
counterflow; the water heated by the waste heat may be stored in a 
buffer container in order to compensate for machine standstills and 
variations of demand. Another way to reduce energy losses with the 
aid of the heat contained in the waste air is by automatic control of 
the air throughput for the drier, which minimizes the amount of 
waste air. For this, the amount of waste air is usually controlled by a 
control element via the steam content of the air in the drier or in the 
waste air line. 


28761 Energy saving by means of heat exchangers. Wachsmuth, 
H. Ind.-Anz.; 98: No. 81, 1436-1438(1976). (In German). 

Newly developed heat exchangers are introduced which are 
operated on the counterflow principle. The modular finned heat 
exchangers or hollow-section tube bundle heat exchangers are used 
in air conditioning systems and industrial plants. Considerable 
amounts of energy are saved. Plants in the wood working industry, 
the ceramics industry, and the food industry are listed as examples. 


INDUSTRIAL WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 27943 


28762 (PB—271410) Immobilization of hazardous residuals by 
encapsulation. Semi-annual technical report. Subramanian, R.V.; Ma- 
halingam, R. (Washington State Univ., Pullman (USA)). Jul 1977. 
93p. NTIS PC AOS/MF AOl1. 

The objective of this research is to devise and evaluate 
methods for solidification in a polymer matrix of liquids containing 
hazardous substances. The report seeks to: (1) evaluate the true 
immobilization of wastes encapsulated in the polyester matrix by 
long-range teaching studies; (2) evaluate the applicability of the 
process to a wide spectrum of actual hazardous wastes; (3) optimize 
the conditions for the emulsification and curing steps of the process; 
and (4) provide a sound basis for commercial exploitation of the 
process by detailed plant investigations. A wide variety of industrial 
wastes was obtained from chemical companies and waste treatment 
industries. These contained toxic components such as cyanide, ar- 
senic, poisonous metal ions, PCB, kepone, and pharmaceutical 
wastes. The process was found to be generally applicable to solidify 
these wastes. The detailed results of these studies form the basis of 
this report in two parts. The laboratory studies of the process are 
contained in Part 1, and the pilot plant studies in Part 2. 
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28763 (PB—271814) Barriers to the use of secondary metals. 
Final report. Commins, J.A.; Hathaway, V.A.; Palermo, E.F.; Sattin, 
B.M.; Timothy, M.A. (JACA Corp., Fort Washington, Pa. (USA)). 
Aug 1977. Contract JO155126. 535p. NTIS PC A23/MF AO. 

Barriers were defined as any governmental laws, regulations, 
or policies, which in any way place a secondary metal at a competi- 
tive disadvantage compared to its primary counterpart. Forty-one 
barriers were identified and classified as high, medium, or low 
priority barriers. Five high priority barriers were studied in depth 
and costs per ton of raw steel or secondary aluminum calculated. 
Freight rate differentials were found to create a barrier to the use of 
scrap iron and steel and the use of scrap aluminum. The percentage 
depletion allowance created a barrier ranging from $1.05 to $3.21/ 
ton barrier to the use of scrap iron and steel and from $3.06 to $5.74/ 
ton barrier to the use of scrap aluminum. Automobile titling laws 
created barriers in the six states surveyed. Procurement policies and 
pollution control requirements were not found to create barriers to 
the use of secondary metals. Subsidies to the secondary metals 
industries were found to result in only negligible increases in scrap 
utilization in the short term, but long term increases in scrap alumi- 
num consumption could occur. 


28764 Waste gas discharge from multi-cell boilers and heating 
centres located under roofs. Sulzmann, H. (Karlsruhe Univ. (TH) 
(Germany, F.R.). Engler-Bunte-Institut). Gas- Wasserfach, Gas- 
Erdgas; 118: No. 10, 448-452(Oct 1977). (In German). 

In multi-cell boiler systems, waste gas discharge is possible in 
three ways. Disturbances due to wind should be taken into account, 
since the waste gas flow conditions in still air are quite different from 
those in wind. This is especially true for heating centers located 
under roofs. Apart from the use of excess pressure furnaces, the 
trend in heating boilers with atmospheric furnaces should lead to 
closed systems. For gas-fired heating systems, according to the 
Federal Act for Protection against Nuisances, the stack height 
depends only on the NOx content. As precalculations are still 
impossible at present, measured values from similar plants should be 
used as a basis. 


28765 Optimally functioning filter media. Steffens, W. (Filzfa- 
brik Fulda G.m.b.H. und Co. (Germany, F.R.)). Verfahrenstechnik 
(Mainz); 11: No. 10, 592-600(Oct 1977). (In German). 

Within the framework of environmental protection, repre- 
senting an unavoidable need of the hour, keeping the air clean is the 
most important thing besides liquid and solid waste disposal. Filter 
construction and filter media are a functioning unit. The decision 
which filter medium to use is thus particularly important. The 
contribution deals with considerations which are to help to simplify 
the choice. 


28766 Extraction of molybdenum from wastes formed in the 
processing of coal. Zelikman, A.N.; Rakova, N.N.; Zekel, L.A.; 
Krasnobaeva, N.V.; Shpirt, M.Ya. Tsvetn. Met.; No. 8, 53-54(Aug 
1977). (In Russian). 

Iron-molybdenum catalysts are used in the hydrogenation of 
brown coal in mixtures with high-sulfur petroleum products to 
obtain valuable chemical products. During the processing of the coal 
the molybdenum passes into the sludge remaining after the hydroge- 
nation of the coal. A closed technological scheme for extracting the 
molybdenum is proposed which involves combustion of the sludge 
in a cyclone chamber, sublimation of molybdenum compounds, and 
leaching with ammonia. 


28767 Development of the Kansk--Achinsk fuel and power com- 
plex (KATEK) and related problems. Smorgunov, M.P.; Dering, LS. 
(REU, Krasnoyarsk, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 
6, 54-58(Jun 1977). (In Russian). 

A considerable amount of research has been accomplished 
regarding the mineral portion of fuel, fly ash, slag, and deposits. The 
results obtained permit changes to be recommended in the layout of 
the heating surfaces of boilers to obviate the danger of formation of 
solid deposits on pipes. The methods of purification of combustion 
products used at present, including electric filters, do not ensure 
satisfactory ash trapping. Urgent development of the design of 
electric filters operating efficiently on Kansk-Achinsk coal varieties 
is necessary. The ash and slag formed when burning Kansk-Achinsk 
coal may be utilized in construction. This problem also requires 
urgent additional research and issue of specific recommendations. 


MUNICIPALITIES AND COMMUNITY SYSTEMS 


PUBLIC UTILITIES 
REFER ALSO TO CITATION(S) 28562, 28619, 28731 


28768 Problems and possibilities of invoicing energy deliveries; 
from meter reading to billing of payments. Allenspach, H. (Cen- 
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tralschweiz Kraftwerke, Luzern, Switz). Bull. Schweiz. Elektrotech. 
Ver.; 68: No. 5, 218-224(5 Mar 1977). (In German). 

The use of modern computers based on memory-programmed 
electronic data processing units as an aid for invoicing the consump- 
tion of electric energy is discussed. Practical hints for reading of 
electric meters, tariffs for electric energy and bookkeeping methods 
are discussed. Experience gained at a Swiss electric power system is 
reported. 


28769 Problems and possibilities of invoicing energy consumption 
from the time of meter reading until bookkeeping. Chevalier, R.; 
Desponds, R. (Soc Romande d’Electr, Clarens, Switz). Bull. Schweiz. 
Elektrotech. Ver.; 68: No. 5, 233-238(5 Mar 1977). (In French). 

The possibilities of billing the consumption of electric energy 
are explained by an illustrative example of a Swiss electric power 
system. Practical experience with the aid of a selected organizational 
method is reported, and associated problems are discussed. 


MUNICIPAL WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 27755, 27942, 28128 


28770 (BNL—50737) Development of a glass polymer composite 
sewer pipe from waste glass. Progress report No. 5, July—September 
1977. Steinberg, M.; Kukacka, L.E. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 20p. Dep. 
NTIS, PC A02/MF AO1. 

Large quantities of energy can be conserved by recycling 
municipal solid waste. Reductions in the costs associated with waste 
disposal such as by landfilling can also be accrued. While uses for 
recycled ferrous and non-ferrous metals are apparent, uses for the 
glass fraction which constitutes approximately 10% of municipal 
solid waste, have not been developed. As a result, a program to 
develop methods for imcorporating waste glass into composites 
which can be used for construction materials was started in July 
1976. Since that time the properties of glass polymer composite 
(GPC) sewer pipe have been measured, field testing of full-scale 
specimens has been initiated, and calculations made to determine the 
energy requirements and costs. Compared to vitrified clay pipe, the 
use of GPC can result in energy and cost savings of up to 16% and 
44%, respectively. Work accomplished during the period July 1 - 


September 30, 1977 is described in the current report. 


28771 (PB—271520) The feasibility of resource recovery in 
Durham. Final report. Rimer, A.E.; Vesilind, P.A.; O’Brien, J.K. 
(Durham Urban Observatory, N.C. (USA)). Mar 1977. 142p. (UO- 
LCCM-DUR—76-008). 

The question of what to do with 45,700 tons or so of munici- 
pal refuse produced by the City of Durham each year has been 
posed in this study examining the resource recovery potentials from 
Durham's municipal solid waste. The primary objective of the study, 
conducted in 1976, was to identify the quantities and composition of 
municipal solid waste in Durham by means of a detailed sampling 
procedure. A second objective of the study was to examine potential 
markets for the refuse which might be recovered from recycling or 
recovery systems. Related aspects of this study included the legal 
problems associated with the resource recovery operations, public 
opinion of resource recovery, planning for such facilities and the 
risks and financing associated with such projects. 


28772 (PB—271525) Feasibility study on combined resource re- 
covery systems for the city of Lake Charles and Calcasieu Parish. 
Final report. Taylor, W.W.; Khoury, E.J.; Dunnehoo, E.L. Jr. (Lake 
Charles-McNeese Urban Observatory, La. (USA)). 10 May 1977. 
Contract HUD-H-2196R. 30p. (UO-LCCM-LAC—77-012). NTIS 
PC A03/MF AOl. 

This study was undertaken to determine the feasibility of 
initiating a joint City of Lake Charles-Calcasieu Parish resource 
recovery program. With this objective, site visitations were made to 
four cities which operate such programs in order to observe their 
adaptability to the Lake Charles area. The various programs were 
evaluated on three factors: method of collection, availability of 
markets for recovered resources, and quantity of waste generated. 
The lack of a sufficient quantity of solid waste generated per day 
indicates that it is not feasible to initiate a resource recovery pro- 
gram at the present time. It was concluded, however, that the City 
might feasibly initiate a paper recycling program, provided that a 
guaranteed price could be obtained for the recycled paper. 


28773 (PB—271715) Improvements needed in the administration 
of Farmers Home Administration's Water and Waste Disposal Pro- 
gram: Department of Agriculture. (General Accounting Office, Wash- 
ington, D.C. (USA). Community and Economic Development Div.). 
1 Sep 1977. 26p. (CED—77-116). NTIS PC A03/MF AOl1. 

Section 306 of the Consolidated Farm and Rural Develop- 
ment Act, as amended (7 U.S.C. 1926 (supp. V)), authorizes the 
Secretary of Agriculture to make loans and grants to finance the 
improvement and/or construction of water and waste disposal sys- 
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tems in rural areas to serve farmers, ranchers, farm tenants and 
laborers, and other rural residents. The act defines a rural area as any 
area in a city or town that has a population of 10,000 or less. The 
objective of the water and waste disposal loan and grant program is 
to help financially needy communities that lack water and waste 
disposal systems and that are not able to develop such facilities with 
usual methods of financing. The lack of documentation in borrowers’ 
files prevented the authors from determining whether FmHA is 
complying with the ‘credit elsewhere’ requirement. The review 
showed, however, that FmHA lacks procedures for water and waste 
disposal refinancing reviews and not all borrowers’ files are being 
examined to determine their ability to refinance loans through other 
credit sources. In addition, FmHA requirements concerning reserve 
funds for replacing and repairing system components do not insure 
that water and waste ststens will remain viable for the loan repay- 
ment period because the requirements do not consider the useful life 
and future replacement cost of system components. 


28774 (PB—272051) A technical, environmental and economic 
evaluation of the glass recovery plant at Franklin, Ohio. Final report. 
(Systems Technology Corp., Xenia, Ohio (USA)). 1977. Contract 
EPA-68-01-2211. 112p. NTIS PC A06/MF AO1. 

The report presents a technical, economical evaluation of the 
Glass Recovery Subsystem operating at the Franklin, Ohio Solid 
Waste and fiber recovery plant. Discussions include a description of 
the mechanical separation of glass from municipal solid waste using a 
color sorting technique, and the costs for implementing the subsys- 
tem in facilities processing 150, 500 and 1000 tons of municipal solid 
waste per day. A discussion of aluminum recovery is included. 


28775 (PB—272096) Significance of size reduction in solid waste 
management. Final report. Trezek, G.J. (California Univ., Berkeley 
(USA)). Jul 1977. 167p. NTIS PC A08/MF AO. 

This report provides information from laboratory research 
conducted to characterize the size reduction of municipal solid waste 
(MSW). Results and data are presented on the relationships between 
refuse size distribution, particle size, grinding speed, moisture con- 
tent, energy consumption, and feed rate. Also presented are some 
basic considerations for designing solid waste shredders. 


28776 (PB—272129) Analysis of alternatives to refuse disposal. 
Final report. Baker, J.; Bowlin, M.; Hansberger, C.; Hanson, P. 
(Boise Center for Urban Research, Idaho (USA)). May 1977. 104p. 
(UO-LCCM-BOI—77-009). NTIS PC A06/MF AO1. 

The researchers reviewed six alternative solid waste methods. 
The six alternatives considered were: continued landfill; household 
or source separation; pyrolysis; biodegradation; waste-based solid 
fuel production; incineration. The use of a sanitary landfill is virtual- 
ly unavoidable now and in the near future. Whatever plan or 
alternative is adopted for Ada County, a certain percentage of waste 
or amount of residue will ultimately end up in a landfill. It is at the 
present, the most practical, least-cost method of disposing of gar- 
bage. However, the sanitary landfill is not without problems. For 
instance, the Hidden Hollow Sanitary Landfill, Ada County's prima- 
ry landfill site, opened in 1971 and was expected to last up to 1986. 
However, due to an increasing volume of garbage, the life expectan- 
cy has been shortened and the closing date is now estimated to be 
about 1980. As citizens become familar with more sanitary and 
productive methods of disposing and/or utilizing solid waste, tradi- 
tional landfill techniques will become less acceptable. Also, as the 
cost of energy escalates, landfill will not be cost effective compared 
to processes that recover materials or energy from solid waste. 
(Portions of this document are not fully legible) 


28777 Proceedings of the third national conference on sludge 
management, disposal, and utilization. Rockville, MD; Information 
Transfer Inc. (1977). 212p. (CONF-761211—). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

Forty-three papers were presented at the conference. Two 
papers have been previously included in the DOE Energy Data 
Base. A separate abstract was prepared for each of the remaining 41 
papers. (LCL) 


28778 EPA's sludge management program: new responsibilities 
and challenges. Meyers, S. (Environmental Protection Agency, 
Washington, DC). pp 1-2 of Proceedings of the third national 
conference on sludge management, disposal, and utilization. Rock- 
ville, MD; Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

The potential impact of the new solid waste legislation and 
the activities of the EPA’s Residual Sludge Working Group on 
sludge management is presented. The Working Group activities 
center around four major tasks: identification of technical, scientific, 
and programmatic problems and issues; coordination of on-going 
programs addressing those problems; development and recommenda- 
tion of future programs; and development, coordination and recom- 
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mendation of residual sludge management policy. The four major 
problem areas identified as barriers to implementation of an effective 
sludge program are: a lack of data on public health and environmen- 
tal issues related to sludge utilization and disposal, as well as confu- 
sion over the interpretation of existing data; problems associated 
with the technologies for sludge processing, treatment and disposal; 
a lack of consistency in air, water, and land use guidance with 
respect to sludge and its constituents; and social, economic and 
institutional constraints. To resolve these issues, immediate and long- 
term action items are listed. 


28779 Impact of sewage treatment and operations on sludge 


handling and disposal. Waller, R. (Environmental Quality Systems, 
Inc., Rockville, MD). pp 3-6 of Proceedings of the third national 
conference on sludge management, disposal, and utilization. Rock- 
ville, MD; Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

The major method of controlling the amount and quality and 
characteristics of process residues from sewage treatment plants 
ap to be in the selection and design of unit operations. Thus, it 
is imperative that sludge production be considered very early in the 
design phase. In the past, sludge production has usually been over- 
looked in the initial process design, and has been considered only 
after the main process streams have been derived. Because of new 
regulations on treatment plant bp mee new types of unit oper- 
ations have been developed and are being put into use. These require 
the designer to reconsider assumptions of the past that may be valid 
for treatment conditions that are no longer applicable. Thus, the 
process residue generation characteristics of all unit operators con- 
sidered must be evaluated very early in the process design stage so 
that sludge production along with related handling and treatment 
facilities can be optimized. 


28780 Economics of transport methods of sludge. Ettlich, W.F. 
(Culp/Wesner/Culp, El] Dorado Hills, CA). pp 7-14 of Proceedings 
of the third national conference on sludge management, disposal, and 
utilization. Rockville, MD; Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

Information is presented and compared for the cost of trans- 
porting liquid sewage sludge by truck, barge, railroad, and pipeline 
and the cost of transporting dewatered sludge by truck or railroad. 
These costs include the cost of facilities, the facilities’ operating 
costs, and actual transport costs. For dewatered sludge rail transport 
is cheaper than truck transport, but the facilities required are more 
capital intensive. Lease arrangements are possible for both methods. 
For liquid sludges, the following conclusions were reached: truck is 
the least expensive mode for one way distances of 20 miles or less 
and sludge volumes less than 10 to 15 million gallons per year; 
pipeline is the least expensive mode for all cases when the annual 
sludge volume is greater than approximately 30 to 70 million gallons 
(depending on distance); _ is not economically attractive for 
annual sludge volumes of 10 million gallons or less because of the 
high capital investment; pipeline is capital intensive and the terminal 
points are not easily changed. Pipeline is ideal for large volumes of 
sludge transported between two fixed points; rail and barge are 
comparable over the 7 to 700 million gallon volume range for long 
haul distances; and barge is more economical than rail for short to 
— distances for annual sludge volumes greater than 30 million 
gallons. 


28781 Sludge composting: costs and market development. Cola- 
cicco, D. (Dept. of Agriculture, Beltsville, MD); Christensen, L.A. 
pp 15-19 of Proceedings of the third national conference on sludge 
management, disposal, and utilization. Rockville, MD; Information 
Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

Sludge pile composting is an alternative sludge management 
system that stabilizes raw sludge and converts it into a useful soil 
amendment. Based upon the Beltsville experience, estimates of the 
cost of composting raw dewatered sludge will range between ap- 
proximately $35 and $50 per dry ton, depending on the quantity of 
sludge processes. Operating costs will comprise 80 percent of com- 
posting. The operating costs are mainly composed of labor and 
bulking agent costs, which comprise about 60 percent of the annual 
costs. The costs of compost may be partially offset by the benefits 
generated by compost use. The net cost of composting will vary 
between municipalities because the process costs and the benefits 
from compost use will vary between localities. Therefore, a feasibil- 
ity study of sludge composting must include not only a cost analysis 
of the process, but an in-depth analysis of the potential market for 
the product. A market development program should identify the 
benefits that may offset costs and ensure a market by reducing the 
uncertainty surrounding the use of sludge compost. A market devel- 
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opment program should analyze the compost for its beneficial and 
adverse impacts on potential uses, identify potential users, demon- 
strate uses that show the greatest return, and then publicize the 
results. 


28782 Optimal integration of processes for sludge management. 
Dick, R.I.; Simmons, D.L. (Univ. of Delaware, Newark). pp 20-27 
of Proceedings of the third national conference on sludge manage- 
ment, disposal, and utilization. Rockville, MD; Information Transfer 
Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

Traditionally, there has been a tendency to consider each 
process in sludge management schemes apart from other sludge 
treatment processes and from the wastewater treatment processes 
which generate the sludge. In this work, optimal integration of 
sludge management processes was explored by using an optimization 
procedure based on mathematical programming together with funda- 
mental descriptions of process performance and equations for oper- 
ational and capital costs. Preliminary results are presented. Because 
of limitations in available data and fundamental understanding of 
process performance, caution must be exercised in application of the 
results. Major limitations of available information required for funda- 
mental interpretation of process performance concern the physical 
properties of sludges as they relate to thickening and dewatering 
processes. 


28783 EPA guidance on disposal of municipal sewage sludge onto 
land. Bastian, R.K.; Whittington, W.A. (Environmental Protection 
Agency, Washington, DC). pp 32-34 of Proceedings of the third 
national conference on sludge management, disposal, and utilization. 
Rockville, MD; Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

The management of the conventional wastewater treatment 
residuals (sewage sludges) is a twofold problem. The sludge must be 
disposed of to complete the wastewater treatment efforts and it must 
be done in an environmentally acceptable manner. The requirements 
of the Federal Water Pollution Control Act Amendments of 1972 
(P.L. 92-500) emphasize the need to employ cost-effective and 
environmentally sound waste management technology. At the same 
time its requirements for improved wastewater treatment will result 
in a nationwide increase in the production of greater quantities of 
sewage sludges. The current estimated 5 million dry tons of sewage 
sludge produced each year will more than double as a result of 
upgrading the nation’s publicly owned treatment works to meet 
secondary treatment standards. The "Action Plan of the Residual 
Sludge Management” working group of EPA is discussed and tech- 
nical needs for meeting the sludge management problems are de- 
scribed. (LCL) 


28784 Management of sludge use on land, FDA considerations. 
Jelinek, C.F.; Braude, G.L. (Food and Drug Administration, Wash- 
ington, DC). pp 35-38 of Proceedings of the third national confer- 
ence on sludge management, disposal, and utilization. Rockville, 
MD;; Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

The Food and Drug Administration's activities in limiting the 
health hazard connected with sewage sludge waste management 
practices and with uses of raw and composted sewage sludge for 
agricultural purposes are discussed. (LCL) 


28785 Potential for using sewage sludges and compost in mine 
reclamation. Hill, R.D. (Environmental Protection Agency, Cincin- 
nati); Montague, A. pp 39-45 of Proceedings of the third national 
conference on sludge management, disposal, and utilization. Rock- 
ville, MD; Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

The possibilities for and limitations on using sewage sludge 
and compost in the reclamation of strip-mined land are discussed. 
Studies on the subject are compared. It is concluded that municipal 
sludge and surface mines have a good opportunity for a symbiotic 
relationship. Surface mines, especially orphan ones, can effectively 
and safely use the desirable physical and chemical properties of 
sludge to establish vegetation, stabilize soils, and reduce environmen- 
tal problems. However, many institutional, “people”, organizational, 
and management problems must be resolved before we will see 
widespread use of sludge on surface mine lands. (LCL) 


28786 Use of sewage sludge for land reclamation: a coal 
company’s point of view. Grandt, A.F. (Peabody Coal Co., St. Louis). 
pp 46-49 of Proceedings of the third national conference on sludge 
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management, disposal, and utilization. Rockville, MD; Information 
Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

Problems related to the use of sewage sludge for reclaiming 
surface-stripped coal mines are discussed from the coal company’s 
perspective. It is concluded that, considering all the factors in- 
volved, i.e., government regulation for transport, environmental 
protection, public health protection, etc., coal companies will not 
take the risk or liability of public criticism just for the fertilizer value 
in the sludge. (LCL) 


28787 Working with the railroad. Heller, N. (Southern Railway 
System, Washington, DC). pp 50-51 of Proceedings of the third 
national conference on sludge management, disposal, and utilization. 
Rockville, MD; Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

The planning required and information needed for the rail 
transport of sewage sludges is discussed with emphasis on the needs 
of the railroad manager. (LCL) 


28788 Two attempts at land reclamation: overkill and underkill. 
Bardwell, R.O. (Gellman Research Associates, Inc., Washington, 
DC). pp 52-53 of Proceedings of the third national conference on 
sludge management, disposal, and utilization. Rockville, MD; Infor- 
mation Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

The experience of the city of Philadelphia in accepting plans 
and bids for sewage sludge disposal is described. Two projects were 
accepted. The first involved barge transporting of well-digested 
sludge to the Chesapeake and Delaware Canal and then using the 
sludge to restore fertility to soil created by canal dredging. The 
second scheme called for rail transport of sludge to a barren strip 
mine area in Ohio and using the sludge for land reclamation. Al- 
though both plans were environmentally sound and beneficial, public 
resistance and political pressures resulted in dropping the projects. 
From this it was concluded that it is very difficult to carry out 
sludge projects which cross political boundaries. (LCL) 


28789 Public relations aspects of the Prairie Plan: a sewage 
sludge on land project. Hall, G.W. (Metropolitan Sanitary District of 
Greater Chicago). pp 54-57 of Proceedings of the third national 
conference on sludge management, disposal and utilization. Rock- 
ville, MD; Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

The use of the news media, public forums, slide presentations, 
and information booklets to successfully gain public acceptance of a 
plan to use Chicago sewage sludge for reclaiming strip mined land in 
Fulton County, Ill. is described. The sewage sludge utilization 
program was implemented in 1970 and is continuing. (LCL) 


28790 Social and institutional considerations for choosing sludge 
management strategies. Shull, R.D. (Environmental Protection 
Agency, Washington, DC). pp 58-62 of Proceedings of the third 
national conference on sludge management, disposal, and utilization. 
Rockville, MD; Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

Some useful guidance is presented on methods for selecting 
an optimum, publicly accepted sludge management solution as early 
as possible in the planning procedure, so that final engineering 
designs can concentrate on a single set of criteria, and so that there 
need be only one final design. The procedure proposed is called 
regional residuals management. 


28791 Institutional arrangements between the agriculturalist and 
the municipality. Hill, J.KK. (Ohio Farm Bureau Federation, Inc., 
Columbus). pp 63-64 of Proceedings of the third national conference 
on sludge management, disposal, and utilization. Rockville, MD; 
Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

The technical, environmental, and legal aspects of dumping 
municipal sewage sludge on agricultural land in order to recycle the 
sludge are discussed from the farmer's viewpoint. (LCL) 


28792 Institutional arrangements and marketing options of Metro 
Denver's sludge reuse plan. Martin, W.J.; Baxter, J.C. (Metropolitan 
Denver Sewage Disposal District No. 1, CO). pp 65-68 of Proceed- 


ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 2959 


ings of the third national conference on sludge management, dispos- 
al, and utilization. Rockville, MD; Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

The utilization of sludge on land comes at a time when our 
Nation is valuing our natural and energy resources as never before. 
This awesome situation has provided the catalyst for significant 
social and economic change. It is therefore imperative that we in this 
industry develop systems which will derive the maximum benefit 
from the resources available. It is the opinion of the Denver District 
management and technical personnel that sludge utilization on land 
provides the most environmentally sound means of accomplishing 
this objective. In order for the District to implement such a system, 
it is necessary to evaluate the issue and develop the institutional 
arrangements which will provide support and strength for the 
system implementation at the local, state and federal level. These 
arrangements have included: additional expertise capable of dealing 
with the complex issues surrounding the utilization of sludge on 
land; the development of a sound research program that will resolve 
the questions associated with sludge utilization on land; establish- 
ment of a public relations program that will involve the rural and 
urban communities early in the systems development; and evaluation 
of the potential markets for sludge and the maintenance of as diverse 
a market as possible. This last point is important because federal, 
state and local regulatory bodies will in the future establish regula- 
tions which could seriously affect one or more available markets. 


28793 Sludge, public opinion, agencies, litigations. Bauer, W.J. 
(W.J. Bauer Consulting Engineers, Chicago). pp 69-73 of Proceed- 
ings of the third national conference on sludge management, dispos- 
al, and utilization. Rockville, MD; Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

Experiences in dealing with practical aspects of sludge man- 
agement are summarized. Most of the experience is derived from the 
operations of Soil Enrichment Materials Corporation. This company 
has since 1970 contracted with municipalities to move about 2 
million tons of sludge, ranging in solids content from 5 to 20 percent, 
from the facilities of the municipality to farm land where it was 
applied and used for soil enrichment pu . The conclusions of 
this report are as follows: sludge use for agricultural purposes is 
treated by the public, by political representatives of the public, and 
by public agencies as a controversial subject. This type of treatment 
is reflected in the public press, and in other forms of public informa- 
tion systems; sludge management historically has not caused any 
serious adverse health or environmental effects. No disease transmis- 
sion has been traced directly to ordinary association with sludge, as 
by workers in a treatment plant, for example. No humans or animals 
have been made sick by eating foodstuffs grown on sludge enriched 
soils. It is recommended that a factual and detailed publication 
should be produced by the U.S. EPA regarding the actual demon- 
strated hazards of handling and using sewage sludge in various ways, 
and that a public educational program should be conducted, to 
communicate the salient points of t his publication. 


28794 Wastewater sludge com the market. Ettlich, W.F. 
(Culp/Wesner/Culp, El Dorado Hills, CA). pp 74-80 of Proceedings 
of the third national conference on sludge management, dis , and 
utilization. Rockville, MD; Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

A study conducted to determine the potential for marketing 
sewage sludge compost for soil enrichment and to determine public 
and user acceptance of composted sewage sludge is described. 
Literature on the subject from 1960 to the present was reviewed. 
Users and marketers in 6 geographic locations were questioned. It 
was concluded that there is a market for composted sludge, that the 
price should be low, and that favorable local publicity increases 
public acceptance and marketability. (LCL) 


28795 Pelletized sludge: resource recovery product. Blok, A. 
(Ecological Services Products, Inc., Dunedin, FL). pp 81-83 of 
Proceedings of the third national conference on sludge management, 
disposal, and utilization. Rockville, MD; Information Transfer Inc. 
(1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

Equipment and methods for heat drying sludge to produce a 
pelletized soil conditioner product and the marketing of the product 
are discussed. It is concluded that the value of heat dried detep is 
directly related to the nutrient content and indirectly to the physical 
nature of the product; there is a guaranteed minimum sale price for 
soil conditioner which will cover the cost of fuel; and more market- 
ing efforts will mean more income for the product, especially when 
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the formula N-P-K can be changed to meet existing soil conditions, 
by blending. 


28796 Successful sewage sludge recycling through enrichment. 
O'Donnell, J.M. (Orgonics, Inc., Slatersville, RI). pp 84-88 of Pro- 
ceedings of the third national conference on sludge management, 
ayn and utilization. Rockville, MD; Information Transfer Inc. 
1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

The need for using properly treated sewage sludge to coun- 
teract the rapid depletion of organic matter and essential micro- 
nutrients in soils, conditions caused by the intensive use of chemical 
fertilizers, is explained. Sludge processing and enrichment is dis- 
cussed. The potential market for enriched sludge as a fertilizer is 
projected. It is concluded that sewage sludge is too valuable a 
protein source to be destroyed by incineration or other destructive 
disposal methods, and should be recycled as a soil conditioner and 
fertilizer. (LCL) 


28797 Philorganic. Nelson, M.D.; Townsend, S.A.; Lauletta, T.; 
Senske, F. (Philadelphia Water Dept.). pp 89-92 of Proceedings of 
the third national conference on sludge management, disposal, and 
utilization. Rockville, MD; Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

The city of Philadelphia must cease ocean dumping of sewage 
sludge by 1981, and therefore has been evaluating sludge disposal 
methods, the most successful of which is a project called Philorganic 
in which air-dried sludge is given to the public for soil conditioning 
and fertilizer use. The current status and future plans for this 
program are discussed. (LCL) 


28798 What's in a name: Chicago’s Nu Earth distribution pro- 
gram. Alter, J.H. (Metropolitan Sanitary District of Greater Chica- 
go, IL). pp 93-95 of Proceedings of the third national conference on 
sludge management, disposal, and utilization. Rockville, MD; Infor- 
mation Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

The successful merchandising in Chicago of air-dried sludge 
for soil conditioning is described. The product, named Nu-Soil, is 
truck-delivered free to those requesting it. Approximately 8000 tons 
per month are being delivered. 


28799 Markets study for composted sewage sludge in the Metro- 
politan Washington area: a case study. Hand, C.W.; Gershman, H.W.; 
Navarro, P. (Urban Services Group, Inc., Washington, DC). pp 96- 
103 of Proceedings of the third national conference on sludge 
management, disposal, and utilization. Rockville, MD; Information 
Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

A study conducted to determine the potential market in the 
Washington, D.C. area for composted sewage sludge is reviewed. 
Overall, the study provides a strong indication that a market exists 
for the consumption of large quantities of the composted sewage 
sludge produced within the Washington, D.C. metropolitan area. It 
provides local planners and decision-makers with evidence that 
proceeding with a composting strategy is a viable alternative to 
other presently employed or planned sludge disposal methods, and is 
worthy of further development. The study has also identified many 
marketing constraints. If properly confronted through continued 
markets development, research and guidelines development, many of 
these constraints can be overcome to provide further assurance that 
composted sewage sludge can be economically and safely used. 


28800 Health and nuisance considerations: the basis of legal 
constraints in sludge management. Walker, W.R.; Cox, W.E. (Virgin- 
ia Water Resources Research Center, Blacksburg, VA). pp 104-107 
of Proceedings of the third national conference on sludge manage- 
ment, disposal, and utilization. Rockville, MD; Information Transfer 
Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

The legal constraints on sewage sludge management are re- 
viewed and involve concerns about health protection, environmental 
protection, and nuisance aspects. It is concluded that private legal 
actions and local governmental controls based on health and nui- 
sance considerations can serve as significant constraints with regard 
to sludge management practices. As the residuals problem increases 
in magnitude, such constraints are likely to come to the forefront as 
management concerns. Because of the nature of these constraints, 
they cannot be treated as final design considerations but must be kept 
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in mind from the initiation of planning. Ultimate feasibility of a given 
installation may well dependent on these factors, and basic 
aspects of the physical design may be controlled thereby. Failure to 
give complete and timely recognition to these constraints is likely to 
produce problems during facility operations. Therefore it is essential 
that these constraints be fully incorporated into the planning and 
design of all sludge management systems. 


28801 Assessment of potential health risks associated with land 
disposal of residual sludges. Moore, B.E.; Sagik, B.P.; Sorber, C.A. 
(Univ. of Texas, San Antonio). pp 108-112 of Proceedings of the 
third national conference on sludge management disposal and utiliza- 
tion. Rockville, MD; Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

The health hazards aspects of land disposal of sewage sludge 
are discussed. Information is included on sources and fate of viruses 
in treated waste water, the fate of viruses in sludge, and the effect of 
temperature and moisture conditions on the survival of viruses in 
soils. It is concluded that the wastewater treatment method em- 
ployed influences the efficiency of virus removal, the distribution of 
the viruses and the nature of the hazard to be considered (i.e., 
effluent or sludges). A well-operated activated sludge process is 
capable of removing significant numbers of infectious virions from 
domestic sewage, thereby reducing but not eliminating the public 
health hazards posed by secondary effluents. In such instances, 
however, the levels of infectious viruses in residual sludges dictate 
that sludge treatment and disposal must become a primary concern. 
In general, the technology for advanced treatment of both effluents 
and sludges exists. The question becomes one of cost. An effort must 
be made to create an awareness of the biological and economic 
benefits of land disposal as weighed against the potential biological 
and chemical health risks, risks which can be best defined by 
considering the source and quality of the wastewater and the treat- 
ment employed. Further studies on virus survival and transport in 
soils are recommended. (LCL) 


28802 Land application of sludges using continuous subsurface 
injection. Smith, J.L. (Colorado State Univ., Fort Collins); 
McWhorter, D.B.; Houck, C.P. pp 113-118 of Proceedings of the 
third national conference on sludge management, disposal, and utili- 
zation. Rockville, MD; Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

Land application of sewage sludge, which incorporates ulti- 
mate disposal with planned resource recovery and recycling, has 
received renewed attention in recent years. For the past three years, 
subsurface injection equipment has been under evaluation at Boul- 
der, Colorado and other locations to determine the relative econo- 
my, aesthetic and sanitary acceptability and energy requirements of 
the system. Of the various approaches to land application, subsurface 
injection appears to provide a technically superior and more eco- 
nomical method. The research and development effort not only has 
been to optimize the sludge injection equipment and subsurface 
disposal system but emphasis has also been placed on the economics 
of the system and the concerns of public acceptance and public 
health safety experienced by wastewater utilities. This has provided 
a realistic assessment of the system's acceptability and its effects on 
environmental factors associated with sludge disposal. Apparent 
major advantages of the system include high capacity and low costs, 
adaptability to a variety of needs, and elimination of odors, insects 
and runoff pollution. Perhaps the most significant advantage, howev- 
er, is that the sludge is handled in such a way that it is seldom if ever 
visible. 


28803 Recycling sewage solids as feedstuffs for livestock. Smith, 
G.S. (New Mexico State Univ., Las Cruces); Kiesling, H.E.; Cadle, 
J.M.; Staples, C.; Bruce, L.B.; Sivinski, H.D. pp 119-127 of Proceed- 
ings of the third national conference on sludge management, dispos- 
al, and utilization. Rockville, MD; Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

In an Ongoing, co-operative research program sewage solids 
from Albuquerque, NM are being processed by thermoradiation 
treatment for destruction of pathogens at Sandia Laboratories and 
evaluated in animal experiments at New Mexico State University to 
assess nutritive value as feed supplements for cattle and sheep. 
Attention is being given to potential hazards of chemical toxicants in 
sewage as indicated by assays with rats and measurements of absorp- 
tion and retention of heavy metals, trace elements and certain 
compounds by rats, sheep and cattle fed sewage products. Data from 
several experiments with sheep indicate that solids from undigested 
sewage provide considerable amounts of nutrients that are usable by 
ruminant animals. No symptoms of disease, toxicity or abnormality 
have been observed to date as a result of feeding sewage products to 
rats or ruminants; although tissue uptake of certain heavy metals and 
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trace minerals has been measurably increased. Results obtained to 
date are recognized as tentative. The data reported were selected to 
typify the research program and illustrate the trends observed, 
rather than to provide a comprehensive report. 


28804 Health considerations relating to ingestion of sludge by 
farm animals. Kienholz, E. (Colorado State Univ., Fort Collins); 
Ward, G.M.; Johnson, D.E.; Baxter, J.C. pp 128-134 of Proceedings 
of the third national conference on sludge management, disposal, and 
utilization. Rockville, MD; Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

Some current knowledge regarding the health hazards poten- 
tial of using treated sewage sludge for farm animal feed is discussed. 
Since sewage sludge is the product of industrial as well as domestic 
wastes it contains heavy metals, and exotic organic compounds, 
which in addition to pathogens, are potentially dangerous to crops 
or the human food chain. Experimental studies on these subjects 
being conducted in Denver and at Colorado State University are 
described. (LCL) 


28805 Sandia’s sludge irradiation program. Brandon, J.R. 
(Sandia Labs., Albuquerque, NM). pp 135-137 of Proceedings of the 
third national conference on sludge management, disposal, and utili- 
zation. Rockville, MD; Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

Sandia Laboratories is involved in studies to evaluate large- 
scale beneficial uses of radioisotopes from nuclear reactor wastes. 
One such use could be the reduction of pathogens in sewage sludge 
through the simultaneous application of heat and ionizing radiation. 
The results of more than two years of studying the pathogen 
inactivation parameters involved in the thermoradiation of sewage 
sludge and the beneficial modifications to the chemical and physical 
properties of sludge due to this radiation processing are discussed. 
(LCL) 


28806 Large scale electron treatment of MDC-Boston sludge: 
physical and chemical. Trump, J.G.; Merrill, E.W.; Danforth, J.L.; 
deBree, B.; Wright, K.A. (Massachusetts Inst. of Tech., Cambridge). 
pp 142-147 of Proceedings of the third national conference on sludge 
management, disposal, and utilization. Rockville, MD; Information 
Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

In 1974 a project was initiated at MIT to investigate the 
biochemical effectiveness and the economic and engineering feasibil- 
ity of electron disinfection of municipal sludge. During the second 
year of this project a full-sized engineered electron treatment facility 
using a commercial electron accelerator was designed and installed 
at the MDC Wastewater Treatment Plant at Deer Island for re- 
search and engineering studies. At the designed throughput of 
100,000 gallons (420 tons) per day this sludge irradiation system is 
the most powerful thus far produced. Disinfection, the primary 
purpose of irradiation, has been confirmed both at MIT and on the 
Deer Island high flow rate system. These measurements indicate that 
the destruction of bacteria and viruses at Deer Island follows closely 
the disinfection achieved in small controlled quantities irradiated 
with the 3 MeV Van de Graaff electron accelerator. Evidence of 
other possible benefits, e.g., the destruction of toxic chemicals and 
improvement in sludge dewatering characteristics, have been ob- 
served at MIT and by other investigators. Information is presented 
on the design and operation of the Deer Island Electron Research 
Facility, the studies performed, and findings on the energy require- 
ment for and cost of electron disinfection, social and economic 
aspects of sludge disinfection and possible uses of electron disinfect- 
ed sludges. (LCL) 


28807 Odor nuisance in relation to sewage sludge disposal in 
Fulton County, Illinois. Masters, J. (Fulton County Health Dept., 
Canton, IL); Klutts, R.; Bergman, F.; McElroy, A.D. pp 148-153 of 
Proceedings of the third national conference on sludge management, 
aon and utilization. Rockville, MD; Information Transfer Inc. 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

The program used in Fulton County, Illinois for monitoring 
the objectionable order emanating from a sludge disposal site and for 
responding to citizens’ complaints about such odors is discussed. 
Statistical data on the complaints are included. (LCL) 


28808 Combustion processing of sludge: potential health and nui- 
sance considerations. Shilesky, D.M.; Wyatt, J.M. pp 154-159 of 
Proceedings of the third national conference on sludge management, 
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disposal, and utilization. Rockville, MD; Information Transfer Inc. 
(1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

An overview is presented of the potential health effects and 
nuisances from the combustion of sludge and includes a brief review 
of the common sludge disposal practices, their quantities, and exist- 
ing air, water and land regulations and standards relative to inciner- 
ation of sewage sludge. In addition other regulatory statutes impact- 
ing this process are discussed. Some toxicity or health effect data is 
presented in an attempt to indicate a range of pollutant concentra- 
tions where the emissions of a sludge incinerator may fall. Finally, 
nuisances are discussed in relation to odors, noise and aesthetics. 
Limited attempts that have been made to relate the emission data 
from incinerators to the ambient air indicate that incinerators have a 
negligible health effect. However, more incinerators need to be 
sampled in order to provide a proven data base for EPA rule-making 
in relation to air, water and land impacts on incineration. Detailed 
comparisons of the combustion of sludge versus land application 
should be made for a number of geographical test areas in order to 
give EPA necessary information for decisions on major wastewater 
treatment plants. Careful consideration of land application by the 
public officials may change the image of sludge combustion to a 
more favorable stance. 


28809 Development and use of operations manual for anaerobic 
sludge digestion. Gilbert, W.G. (Environmental Protection Agency, 
Washington, DC). pp 164-166 of Proceedings of the third national 
conference on sludge management, disposal, and utilization. Rock- 
well, MD; Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

The use of the Operations Manual—Anaerobic Sludge Diges- 
tion is discussed. This manual provides a day-to-day tool for use by a 
plant operator in operating and maintaining his sludge digesters. It 
utilizes troubleshooting and operational guides as a means to provide 
easily accessible information in understanding the treatment process 
and diagnosing and solving problems related to that process. It also 
provides a variety of other information useful to the operator in the 
operation and maintenance of anaerobic sludge digesters. 


28810 Recent advances in compost technology. Wilson, G.B.; 
Epstein, E.; Parr, J.R. (Dept. of Agriculture, Beltsville, MD). pp 
167-172 of Proceedings of the third national conference on sludge 
management, disposal, and utilization. Rockwell, MD; Information 
Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

The Maryland Environmental Service has been conducting 
research at Beltsville, Maryland since 1973 to evaluate the compost- 
ing of sewage sludge as a possible alternative to other disposal or 
stabilization methods. Results to date indicate that composting good 
quality sewage sludges, suitably low in their content of heavy metals, 
is the most acceptable way of applying sludge to land. It has also 
been shown to be more cost effective than most other disposal 
methods. An aerated pile method has been developed for rapid 
composting of either raw or digested sludge with woodchips and a 
number of other bulking materials. The sludge is stabilized after 21 
days, during which time odors are controlled and abated, and most 
pathogens are destroyed by internal temperatures that exceed 60°C. 
The finished compost is hygienic and free of malodors, and can be 
used as both a low grade fertilizer and soil conditioner. Other uses 
for the compost include strip mine and gravel pit revegetation and 
reclamation projects, turf grass production, tree nurseries and for the 
production of field crops. The Beltsville Aerated Pile Method has 
been adopted by a number of municipalities, including Bangor, 
Maine, and Durham, New Hampshire. The compost can be conve- 
niently stored, is easily handled, and can be uniformly spread on 
land. Research has shown that management systems can be devel- 
oped to utilize sewage sludge compost as nutrient and organic 
resources for agricultural lands that will minimize any potentially 
hazardous effects of heavy metals on soil fertility, food quality, and 
human health. 


28811 State-of-the-Art for automation of sludge handling process- 
es. Roesler, J.F. (Environmental Protection Agency, Cincinnati). pp 
173-178 of Proceedings of the third national conference on sludge 
management, disposal, and utilization. Rockwell, MD; Information 
Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

The automation of sludge handling is limited to those process- 
es with which considerable experience has been developed. These 
processes are sludge thickening, anaerobic digestion, sludge condi- 
tioning, vacuum filtration, and incineration. Automation of the cen- 
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trifuge (which is also widely used) has been limited to safety switch- 
es which alert the operator in the event of low oil level or pressure 
and excessive oil temperatures. Where possible, performance records 
and costs are presented. Finally, some proposals on the research 
needed to improve the state-of-the-art for those processes is dis- 
cussed. 


28812 Total cost of heat treatment of wastewater sludges. Ewing, 
L.J. Jr.; Culp, R.L. (Culp/Wesner/Culp, El Dorado Hills, CA). pp 
179-187 of Proceedings of the third national conference on sludge 
management, disposal, and utilization. Rockwell, MD; Information 
Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

A study of heat treatment was made for EPA to collect and 
analyze not only the direct capital, operating, and maintenance costs 
of thermal processing of sludge, but also the procurement of orga- 
nized information on the impact of costs of handling and disposing of 
thermal process supernatant and odorous off gases. The study was 
intended to be an unbiased independent cost survey of all commer- 
cially available thermal conditioning processes, rather than a survey 
of the relative merits of particular ons treatment processes. The 
thermal processes considered and the cost analyses performed are 
described. It was found that total costs for thermal treatment—both 
direct and indirect—range from $275 per ton to $32 per ton for 
sludge capacities of one to 100 tons per day. (LCL) 


28813 Operation of a pilot-scale diaphragm-type filter press. 
Cassel, A.F. (Dept. of Environmental Services, Washington, DC); 
Iwata, N. pp 188-191 of Proceedings of the third national conference 
on sludge management, disposal, and utilization. Rockwell, MD; 
Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

The operation of the various dewatering units on selected 
ratios of primary to waste activated sludges are compared. Because 
the vacuum filters were already installed, only processes that will do 
significantly better than the vacuum filters were evaluated. The 
standard plate and frame filter presses (100 psig and 225 psig), the 
diaphragm filter press, and any add-on devices to a vacuum filter 
were tested. The results at a 65 percent waste activated-35 percent 
primary blend were of primary interest. The production of an auto- 
combustible sludge cake at approximately 35 percent solids was 
sought. The results of the tests conducted through the end of 
November, 1976 are reported. 


28814 Waste activated sludge research. Tortorici, L.; Stahl, J.F. 
(Los Angeles County Sanitation Districts, Whittier, CA). pp 192-196 
of Proceedings of the third national conference on sludge manage- 
ment, disposal, and utilization. Rockwell, MD; Information Transfer 
Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

Several years of pilot scale testing of various sludge process- 
ing systems has been conducted at the Joint Water Pollution Control 
Plant. While the testing is still continuing, several combinations of 
unit processes have been identified as the most promising candidates 
for full scale design and construction. Refinements in design param- 
eters and preparation of cost estimates are currently under way. 


28815 Incinerated municipal sewage sludge as a secondary re- 
source for metals and phosphorus. Gabler, R.C. Jr.; Neylan, D.L. 
(Bureau of Mines, College Park, MD). pp 197-200 of Proceedings of 
the third national conference on sludge management, disposal, and 
utilization. Rockwell, MD; Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

The concentration of various metals in municipal sewage 
sludge ash was determined for 14 plants representing 11 U.S. cities. 
Significant differences in some of the heavy metals were noted from 
heavily industrialized cities as compared to cities where most of the 
sewage is domestic. Also the sludge ash composition is indicative of 
specialized industries as shown by the higher concentration of pre- 
cious metals in the California cities. Sampling was not found to be a 
critical limitation to these studies based on data derived from daily 
samples for a period of 1 week or longer. In general, the largest 
variations noted in these time studies was a factor of 2 between the 
lowest and highest value. Preliminary extraction data on a typical 
ash from an industrial city shows that most of the elements of 
environmental interest can be removed by a single stage acid leach. 
The extraction of precious metals from a sludge ash produced in 
Palo Alto, California, needs more extensive study. This ash contains 
levels of gold, palladium, and silver that warrant research on eco- 
nomical methods of recovery. For most of the U.S. cities recovery 
costs may only be justified as part of the disposal cost. 


ERA VOL. 3, NO. 12 


28816 Full scale testing of energy production from solid waste. 
Bracken, B.D. (Brown and Caldwell, Walnut Creek, CA); Horst- 
kotte, G.A. Jr.; Coe, J.R.; Allen, T.D. pp 201-207 of Proceedings of 
the third national conference on sludge management, disposal, and 
utilization. Rockwell, MD; Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

A multiple-hearth furnace designed for sludge volume reduc- 
tion using auxiliary fossil fuel can be easily modified to accept refuse 
derived fuel (RDF) as a substitute for the fossil fuel. With RDF as 
support fuel, the furnace can be effectively utilized as an autothermic 
incinerator or pyrolyzer. For maximizing energy production, the 
recommended process mode is pyrolysis (actually partial combustion 
as practiced in this test work). This recommendation is based on low 
heat release in the furnace, ease of control, reduced particulate 
generation, and increased furnace loading over the incineration 
mode. When operated in a pyrolysis mode, fuel gas produced from 
the furnace can be combusted to yield temperatures in excess of 
2400°F. Pyrolysis or partial combustion of sludge and RDF appears 
to be a promising method of reducing solid waste volume for 
disposal while simultaneously recovering energy. 


28817 EPA's research, development and demonstration program 
for sludge processing and disposal. Farrell, J.B. (Environmental Pro- 
tection Agency, Cincinnati). pp 208-210 of Proceedings of the third 
national conference on sludge management, disposal, and utilization. 
Rockwell, MD; Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

A substantial EPA research program has been developed 
which is making a determined effort to solve sludge problems. 
Because the funding has been high only in recent years, the results 
are only now starting to be felt. The programs of others, particularly 
the National Science Foundation, university researchers, foreign 
countries, and the Step 1 grants of EPA’s Construction Grants 
program are also contributing to solving sludge problems. The 
Office of Research and Development program is pragmatic, primar- 
ily with short-term objectives. It seeks to fill in the gaps left by 
others, yet lead with innovative approaches when needed. It must 
serve the whole field of sludge treatment and disposal which limits 
the degree of concentration it can apply to any one particular area. 
With a few more years of good funding, the program can go a long 
ways toward making some of the “impossible” sludge problems 
amenable to solution. 


EDUCATION AND PUBLIC RELATIONS 
REFER ALSO TO CITATION(S) 28724, 28725, 28726 


28818 (PB—271738) Federal Energy Administration's contract 
with the Advertising Council, Inc., for a public relations campaign on 
the need to save energy. Report to the chairman, Subcommittee on 
Energy and Power, House Committee on Interstate and Foreign 
Commerce. (General Accounting Office, Washington, D.C. (USA). 
Procurement and Systems Acquisition Div.). 31 Aug 1977. 44p. 
(PSAD—77-151). NTIS PC A03/MF AO1. 

This report is in response to a request for an audit of the 
Federal Energy Administration’s contract with The Advertising 
Council, Inc., for a public-service advertising campaign on energy 
conservation. Significant aspects of the audit are summarized in the 
report's digest. 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


28819 (PB—271327) Transportation systems center bibliography 
of technical reports July 1970—December 1976. Report for July 
1970—December 1976. Allen, E.W. (Department of Transportation, 
Cambridge, Mass. (USA). Transportation Systems Center). Apr 
1977. 234p. (DOT-TSC-OST—77-17). NTIS PC Al1l/MF AOl1. 

The bibliography lists unlimited distribution reports released 
by the Transportation Systems Center from July 1970 through 
December 1976. The reports are listed by sponsoring agency, and 
are indexed by subject, personal author, corporate author, title, 
contract number, and report number. 


INTERNAL COMBUSTION ENGINES 


REFER ALSO TO CITATION(S) 28587, 29140 
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SPARK-IGNITION 


28820 (UCID—17700) Numerical computations of two-dimen- 
sional, unsteady sprays for application to internal combustion engines. 
Bracco, F.V.; Gupta, H.C.; Westbrook, C.K. (Princeton Univ., N.J. 
(USA). Dept. of Aerospace and Mechanical Sciences; California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Jan 1978. 
Contract W-7405-ENG-48. 37p. Dep. NTIS, PC A03/MF AOIl. 

The problem is considered of an unsteady, two-dimensional 
spray vaporizing and penetrating air in the combustion chamber of a 
direct injection, compression ignition, or stratified charge engine. 
The motivation is provided by the sensitivity of engine efficiency 
and emissions to the local combustion chamber processes. The spray 
equation, which is the governing equation and in this application 
exhibits six independent variables, is numerically solved using an 
upwind difference scheme which is first order accurate and explicit 
in time. Emphasis is placed on the method of solution and its 
accuracy. The problem is set up both as a boundary value problem 
and as an equivalent initial value problem. The boundary value 
formulation is preferable for applications. A study of the numerical 
error of the initial value problem is undertaken by comparing the 
numerical solution with an analytical one. The analytical solution is 
obtained by discretizing the spray, reducing the spray equation to a 
set of ordinary differential equations, solving in closed form these 
equations, and reconstructing the solution for the entire spray by 
integrating over the contributions from the individual, discretized 
spray parcels. It is concluded that the selected numerical methods 
yields sufficiently accurate results in reasonable computational time. 
Comments on the applications, usefulness, and limitations of the 
model are also included. 


DIESEL 


28821 Determination of heat exchange parameters for the fire 
bottom of the cylinder head cover of four-stroke diesel engines. Zysin, 
V.A.; Petrichenko, M.R. (Leningrad Polytech Inst im. M.I. Kalinin, 
USSR). Energomashinostroenie; No. 6, 21-22(1977). (In Russian). 

A method of calculation of the temperature state and heat 
exchange parameters of the piston of a four-stroke diesel engine is. 
The method takes into account specific features of charge hydrodyn- 
amics. 


28822 Calculation of stress concentrations at internal corners of 
the annular groove of an internal combustion engine piston. 
D’yachenko, N.Kh.; Shabrov, N.N. (Leningrad Polytech Inst im. 
M.I. Kalinin, USSR). Energomashinostroenie; No. 7, 41-42(1977). (In 
Russian). 

Based on the finite element method, a numerical solution of 
the problem of stress concentration in a solid cylinder with an 
external elliptical recess is found. Results of calculation of stress 
concentrations at the internal corner of the first annular groove of 
the piston of a DKRN 75/160 marine diesel engine are presented. 


TURBINE 


28823 (AD-A—044626) Research program on components for 
closed cycle gas turbine propulsion machinery. Final report 17 May— 
17 Aug 76. Ivsan, T.J. (Mechanical Technology, Inc., Latham, N.Y. 
(USA)). 9 Sep 1977. Contract N00014-76-C-0553. 75p. (MTI— 
77TR77). NTIS PC A04/MF AO1. 

This report presents the results of a component research 
program for a closed cycle gas turbine powerplant. The report 
encompasses a first year effort on a test and analysis project evaluat- 
ing axial-flow compressor performance in a helium gas environment 
and evaluating helium gas film bearings for a closed cycle gas 
turbine powerplant. 


28824 (CONS/733—1) Improved ceramic heat exchange materi- 
al. McCollister, H.L. (Owens-Illinois, Inc., Toledo, Ohio (USA)). 
Sep 1977. Contract EX-76-A-31-1011. 40p. (NASA-CR—135262). 
Dep. NTIS, PC A03/MF AO1. 

The objective of this program is to develop improved corro- 
sion resistant ceramic materials suitable for use as regenerative heat 
exchangers for vehicular gas turbines. Two glass-ceramic materials 
C-144 and C-145 have superior durability towards sulfuric acid and 
sodium sulfate compared to lithium aluminosilicate (LAS) Corning 
heat exchange material 9455. Material C-144 is a leached LAS 
material whose major crystalline phase is silica keatite plus mullite, 
and C-145 is a LAS keatite solid solution (S.S.) material. In compari- 
son to material 9455, material C-144 is two orders of magnitude 
better in dimensional stability to sulfuric acid at 300°C, and one 
order of magnitude better in dimensional stability to sulfuric acid at 
300°C, and one order of magnitude better in stability to sodium 
sulfate at 1000°C. Material C-145 is initially two times better in 
stability to sulfuric acid, and about one order of magnitude better in 
stability to sodium sulfate. Both C-144 and C-145 have less than 300 
ppM AL/L thermal expansion from ambient to 1000°C, and good 
dimensional stability, of less than approximately 100 ppM AL/L 
after exposure to 1000°C for 100 hours. The glass-ceramic fabrica- 
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tion process produced a hexagonal honeycomb matrix having a 85 
percent open frontal area, 50 ym wall thickness, and less than 5 
percent porosity. 


28825 (COO—2749-19) Baseline Gas Turbine Development Pro- 
gram. Nineteenth quarterly progress report. Schmidt, F.W.; Wagner, 
C.E. (comps.). (Chrysler Corp., Detroit, Mich. (USA)). 31 Jul 1977. 
Contract EY-76-C-02-2749. 76p. Dep. NTIS, PC AO5/MF AOl. 

Progress is reported for a program whose goals are to demon- 
strate an experimental upgraded gas turbine powered automobile 
which meets the 1978 Federal Emissions Standards, has significantly 
improved fuel economy, and is competitive in performance, reliabil- 
ity, and potential manufacturing cost with the conventional piston 
engine powered, compact-size American automobile. Activity 
during this nineteenth program quarter has continued to emphasize 
development towards correcting a power deficiency in the Up- 
graded Engine. Tests using a higher reaction compressor turbine 
wheel design improved power 7%. Accordingly, overall power 
deficiency has now been reduced to 25% from an original value of 
43%. Up to 5% further improvement is expected from modifications 
to compressor components now in progress. However, the achieve- 
ment of program goals will require a modification to the original 
compressor turbine design constraints and an overall redesign. Simi- 
lar action may also be required of the power turbine section. Action 
on the compressor turbine is currently underway. Other progress 
items of significance during this past quarter include a thorough 
documentation of engine operating characteristics by testing of the 
NASA instrumented engine, and initiation of regenerator flow uni- 
forming efforts. 


ELECTRIC-POWERED SYSTEMS 


28826 (CONF-760212—, pp 145-153) Energy storage require- 
ments for transportation. Gratch, S.; Weiner, S.A. 1977. 

From Engineering foundation conference; Pacific Grove, 
CA, USA (8 Feb 1976). 

In Energy storage: user needs and technology applications. 

Energy storage requirements for acceptable electric-powered 
automobiles are discussed. (TFD) 


28827 (CONF-7510184—, pp 1-6) Total transit system. Stoney, 
A.B.M. 30 Oct 1975. 

From Conference on electrical transportation; Adelaide, Aus- 
tralia (30 Oct 1975). 

In Conference on electrical transportation. 

An automated public passenger transport system, based on 
electrically-propelled rail-borne 61-seat cars operating in circular 
bored tunnels laid out on square grid pattern, is proposed. All 
stations serve as interchanges between routes, permitting passengers 
to reach walking distance of any point in a suburban metropolis, 
with not more than one change of route. Gravitational grading is 
used to assist the high-performance cars to achieve fast travel over 
short station spacings. Cars are summoned by passenger push-but- 
tons to stop on set-off tracks, permitting following cars to overtake 
at high speed. 


28828 (CONF-7510184—, pp 7-12) Design of electrical equip- 
ment for ac multiple unit shock. Souch, D.J.W. (GEC Traction Ltd., 
Manchester, Eng.). 30 Oct 1975. 

From Conference on electrical transportation; Adelaide, Aus- 
tralia (30 Oct 1975). 

In Conference on electrical transportation. 

The choices of an ac or de system and the voltage to be used 
for electric railways are to a large extent determined by factors such 
as the expected traffic density, civil work required and overhead 
construction costs. Comparisons are made on a basis of 25kV 50 or 
60 Hz, but it is shown that there are a number of alternative voltages 
in operation on ac systems ranging from 6.25kV to 50 kV. Examples 
of the use of different voltages are given. 


28829 (CONF-7510184—, pp 13-17) Novel means of control of 
ac motors in a new concept of electric town car. Byers, D.J. (Univ. of 
Canterbury, New Zealand); Harman, R.T.C. 30 Oct 1975. 

From Conference on electrical transportation; Adelaide, Aus- 
tralia (30 Oct 1975). 

In Conference on electrical transportation. 

The pulsewidth modulated (PWM) static inverter powering 
ac squirrel cage induction motors for a dc battery bus is shown to be 
ideally suited to an electric vehicle drive system. Novel three phase 
PWM waveforms to drive the motors are generated using Walsh 
function multipliers. The conceptual design of an electric town car 
being developed at the University of Canterbury, New Zealand, is 
outlined and its performance estimated. Overall economy is en- 
hanced by using a timing belt transmission and by novel heating, 
control and accessory systems. 





2964 ENERGY RESEARCH ABSTRACTS 


28830 (CONF-7510184—, pp 18-21) Optimizing motor control in 


electric vehicles. Saleh, S. (Univ. of Wollongong, Australia); Charl- 
ton, W. 30 Oct 1975. 

From Conference on electrical transportation; Adelaide, Aus- 
tralia (30 Oct 1975). 

In Conference on electrical transportation. 

Range and energy utilization are examples of critical features 
in electric vehicle operation. There is a need to know what consti- 
tutes the ‘best’ solutions to design and operation problems and how 
to obtain them. Some typical problems associated with the drive 
motor are illustrated, and several solution methods are shown. As 
specific examples, both ac and dc drives are considered although the 
general approach and procedures apply equally well to other related 
optimization problems. 


28831 (CONF-7510184—, pp 22-26) Control systems design of a 
parallel connected linear motor. Williams, D. (New South Wales Inst. 
of Tech., Broadway, Australia). 30 Oct 1975. 

From Conference on electrical transportation; Adelaide, Aus- 
tralia (30 Oct 1975). 

In Conference on electrical transportation. 

In an effort to alleviate transport problems many countries 
and institutions in the world are examining linear electric motors 
with the aim of applying them in person in rapid transport systems. 
The advantages of the parallel connected linear motor (P.C.L.M.) 
are described. It involves a new approach in the large scale applica- 
tion of semiconductor switches to the individual conductor coils in 
the magnetic field of an elemental machine. It is indicated that a 
digital control system for such a continuum of simple machine 
elements is a technical saving against other linear motor control 
systems. If this is accepted, then the thought can be entertained that 
the elemental approach to provide motive power for a linear motor 
may be the most successful, simple and reliable. 


28832 (CONF-7510184—, pp 27-31) W(h)ither electric traction: 
a philosophical appraisal. Steele, C.J.M.; Wheaton, R.T. 30 Oct 1975. 

From Conference on electrical transportation; Adelaide, Aus- 
tralia (30 Oct 1975). 

In Conference on electrical transportation. 

Electric traction is the generic term for all conveyances 
propelled by an electric drive. These include electric railways, 
tramways and trolleybus systems. Battery powered delivery vehi- 
cles, elevators and even moving footways, such as “people movers”, 
can also be included. Street electric traction, a technically sophisti- 
cated mode of transport, has largely been rendered obsolete by 
traffic congestion. Most large and densely populated metropolitan 
areas continue to benefit from the legacy of the first generation of 
electric railways developed in the early years of this century. 
Today's medium-size cities, anxious to establish an efficient public 
transport system, are embracing the light railway concept which has 
received great impetus on the recognition of the problems associated 
with environmental pollution and for the dissipation of energy 
resources. A new factor, monetary inflation, is tending to favor light 
railway development over the more conventional forms. Trolley- 
buses, especially in North America, are achieving a new lease of life 
as high capacity units on heavily trafficked central streets where air 
pollution is either a manifest or potential hazard. 


28833 (CONF-7510184—, pp 37-42) Investigation on a model ac 
linear traction motor. Leung, W.S. (Univ. of Hong Kong); Mak, B.K. 
30 Oct 1975. 

From Conference on electrical transportation; Adelaide, Aus- 
tralia (30 Oct 1975). 

In Conference on electrical transportation. 

The traction motor under investigation is a linear induction 
motor with a one-sided primary winding in the moving part and the 
secondary forming the track. The effects of the short primary and 
discontinuity of the track on the harmonics and distribution of flux 
are studied. The tractive and levitational forces are measured experi- 
mentally and the effects of the phase angles of the primary currents 
on these forces are investigated. Two types of track design for use at 
Starting and at running are presented. A simplified equivalent circuit 
of the motor is developed. Methods for braking, power supply and 
reduction of cost of the track are discussed. 


28834 (CONF-7510184—, pp 43-48) Battery vehicle induction 
motor drive system. Gosden, D. 30 Oct 1975. 

From Conference on electrical transportation; Adelaide, Aus- 
tralia (30 Oct 1975). 

In Conference on electrical transportation. 

Several types of drive systems for electric vehicles are com- 
pared with a drive system using a squirrel cage induction motor. The 
characteristics of an induction motor operating from a variable 
frequency and voltage supply are investigated. The complexity and 
cost of the thyristor inverter and its electronic control system is 
somewhat greater than other systems. However, when compared 
with all but the most elementary systems the additional cost is more 
than offset by the much lower cost of the squirrel cage induction 
motor compared with a commutator motor. Regenerative braking is 
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available over the full operating range and transition between driv- 
ing and braking is smooth. A vehicle was built to test an induction 
motor drive system. The test results confirmed the predicted per- 
formance of the drive system. 


28835 (CONF-7510184—, pp 49-53) ‘Townobile’ electric city 
transit system. Leembruggen, L.R. 30 Oct 1975. 

From Conference on electrical transportation; Adelaide, Aus- 
tralia (30 Oct 1975). 

In Conference on electrical transportation. 

Increasing congestion, cost, noise and pollution of central 
business district traffic required the development of a new public 
vehicle system because closure of streets to all but pedestrians in 
business hours deprives them of rapid all-weather links with trains, 
trams, buses, ferries, taxis and private cars to commute to and from 
the suburbs. The ‘Townobile” battery-electric people-mover was 
Australian-designed and built as a convenient, flexible and economi- 
cal link vehicle, compatible with pedestrians and the changing form 
and utilization of cities. Accommodation, construction, performance, 
batteries, charging, traction and control equipment and other fea- 
tures are compared with buses and trams, and proposed routes and 
facilities for a typical Australian city described. The benefits of 
electric traction and braking and the complete Townobile system 
should increase in the future, as petroleum fuels become scarcer and 
dearer, and improved electric storage batteries become available. 


28836 (CONF-7510184—, pp 54-59) Flinders electric vehicle 
concept. Atkinson, D.A. (Flinders Univ. of South Australia); Lloyd, 
C.R. 30 Oct 1975. 

From Conference on electrical transportation; Adelaide, Aus- 
tralia (30 Oct 1975). 

In Conference on electrical transportation. 

A description is given of an electrical vehicle developed at 
Flinders University, South Australia. It uses a different approach to 
that used in earlier electrical vehicles in regard to the method of 
power conversion and control. It employs a “printed circuit” shunt 
type motor and benefits from a decrease in weight, due to more 
efficient use of lead acid accumulators. An increased vehicle range 
results, particularly under urban traffic conditions, and high efficien- 
cy regeneration is used when the vehicle is retarded. 


28837 (CONF-7510184—) Conference on electrical transporta- 
tion. (Institution of Engineers, Sydney (Australia)). 1975. 61p. NTIS 
(US Sales Only), PC A04/MF AO1. 

From Conference on electrical transportation; Adelaide, Aus- 
tralia (30 Oct 1975). 

Eleven papers were presented on electric transport systems, 
both current and planned. A separate abstract was prepared for each 
of the papers for inclusion in DOE Energy Research Abstracts 
(ERA). (PMA) 


28838 (HCP/M4250—01) Opportunity and risk assessment of 
the Electric and Hybrid Vehicle Research, Development, and Demon- 
stration Act of 1976. (Purdue Univ., Lafayette, Ind. (USA). Inst. for 
Interdisciplinary Engineering Studies). Jan 1978. Contract EC-77-S- 
02-4250. 330p. (COO—4250-1). Dep. NTIS, PC A15/MF AO1. 

Electric and hybrid vehicles (EHVs) may be essential compo- 
nents of the U.S. transportation system because of their potential 
petroleum savings and environmental benefits. These considerations 
motivated passage of the EHV Act. While the primary Act goal is to 
foster commercialization of this technology, the role of the federal 
government in the commercialization process is an issue. The assess- 
ment was requested by ERDA, responsible for administering the 
Act, to help guide Act implementation. The assessment was per- 
formed by an interdisciplinary task force which considered the wide 
range of implementation options open to the federal government. 
The areas covered include EHV energy and environmental impact, 
technology, industry capabilities, market potential, institutional fac- 
tors, service and demonstration facilities, and federal demonstration 
experience. The assessment reached several main conclusions on the 
status of EHVs. The technology of EHVs has potential for signifi- 
cant improvement over the next five to fifteen years, present U.S. 
manufacturers of EHVs produce primarily for commercial and spe- 
cial-purpose markets, passenger EHV manufacturers have limited 
development experience and production facilities, significant petro- 
leum and environmental relief is possible with a commercial-market 
EHV strategy, and available market research data are not suitable 
for EHV sales projections. Seven opportunities and five risks are 
identified. Sixteen actions are recommended to realize opportunities 
and avoid risks. These include: expand the Act schedule, provide 
vehicle procurement flexibility, support a major R and D program, 
increase the level of loan guarantees to potential EHV firms, concen- 
trate on commercial or special-purpose markets, shelter the initial 
demonstration vehicles, develop market data, and publicize the spe- 
cial characteristics of EHVs. 


28839 Electrically driven vehicle, especially passenger motor ve- 
hicle. Huber, M. (to Bayerische Motoren Werke AG). US Patent 
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4,058,182. 15 Nov 1977. Priority date 23 May 1975, German, Federal 
Republic of (F.R. Germany). 6p. 

An electrically driven vehicle, especially a passenger motor 
vehicle is described. An electric power source is arranged in the area 
of the vehicle floor and is connected therewith by way of mounting 
supports, whereby the latter are provided with means that effect a 
detachment of the electric power source, especially of a storage 
battery, from the vehicle in case of an impact of the vehicle 
beginning with a predetermined impact strength. 


28840 (PB—271321) Assessment of battery buses. Final report 
March—July 1977. (Trans Systems Corp., Vienna, Va. (USA)). Jul 
1977. Contract DOT-UT-70056. 156p. (TS—102). NTIS PC A08/ 
MF AOl. 

The report presents a comprehensive assessment of the per- 
formance of electric battery buses operating in passenger-carrying 
services in the United States, Europe, Japan, and Australia. The 
survey assessed 16 different systems from 15 suppliers, operating 
under 18 public transit authorities. These operations varied from 
single demonstration vehicles to a fleet of 20 buses which provide all 
the transit service on three routes. The scope of this report includes 
description of buses and propulsion systems, operational profiles, 
operating exprience, analysis of data and conclusions about the 
problems and constraints in the procurement and operation of elec- 
tric buses. The study also addresses hybrid propulsion systems such 
as trolley-battery and diesel-battery hybrids. Hybrid bus systems 
assessed include the Dornier Duo-Bus, the Mercedes-Benz OE305, 
and the Tokyo Transportation Bureau models built by Kawasaki. 


28841 (UCRL--52306(Vol.2)) Determination of the effective- 
ness and feasibility of regenerative braking systems on electric and 
other automobiles. Volume 2. Design study and analysis. Davis, D.D.; 
Renner, R.A.; Younger, F.C.; Epps, R.C.; Lerner, S.S. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 25 Oct 1977. 
Contract W-7405-ENG-48. 288p. NTIS, MF A0O1. 

The second of two volumes is given that document an investi- 
gation of regenerative braking systems. This volume presents details 
of the analyses performed plus appendices in which study team 
members and organizations contacted are listed and supporting data 
are compiled. Volume 1 is entitled Determination of the Effective- 
ness and Feasibility of Regenerative Braking Systems on Electric 
and Other Automobiles”. The topics discussed in Volume 2 are (1) 
definitions and principles; (2) the history of regenerative braking; (3) 
case studies (existing vehicles and concepts); (4) the Lawrence 
Livermore Laboratory design study and analysis; (5) energy impact 
and cost effectiveness; and (6) a patent review. 


HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 28838, 28840 


28842 (PB—272259) Flywheel propulsion simulation. Final 
report. Kusko, A.; King, C.M. (Kusko (Alexander), Inc., Cambridge, 
Mass. (USA)). May 1977. Contract DOT-TSC-1180. 196p. NTIS PC 
A09/MF AO1. 

The report develops and describes the analytical models and 
digital computer simulations that can be used for the evaluation of 
flywheel-electric propulsion systems employed with urban transit 
vehicles operating over specified routes and with predetermined 
velocity profiles. The computer simulation is divided into two sec- 
tions. The first section simulates the dynamic behavior of the vehicle 
enroute, computes the energy and power requirements, and the 
power losses of each of the propulsion system components. The 
second section uses thermal models to compute the temperature rises 
of each of the propulsion system components. The simulations can 
be used to determine the suitability of a given flywheel-electric 
propulsion system for an intended mission. The simulation method 
can be applied to electric-drive systems for battery and flywheel 
energy-storage vehicles, to hybrid vehicles, and to vehicles operat- 
ing from wayside power. The Appendices contain Mathematical 
Models, Input Constants for Computer Program, Parameter Listing 
for Computer Program, Tabular Outputs for Sample Run, Manufac- 
turers’ Data for Major Components, and Report of Inventions. 
(Portions of this document are not fully legible) 


FLYWHEEL PROPULSION 


REFER ALSO TO CITATION(S) 28495 


VEHICLE DESIGN FACTORS 


REFER ALSO TO CITATION(S) 28538, 28632, 28836, 28841 
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28843 Digital measuring system for engine fuel performance. 
Harvey, N.L. US Patent 4,050,295. 27 Sep 1977. Filed date 12 Sep 
1975. 14p. 

A method and apparatus for measuring engine performance 
with respect to fuel consumption either in miles per gallon or gallons 
per hour are described. Such performance, in engines either in 
vehicles or stationary machines, is measured by a digital counting, 
measuring and calculating system. Fuel flow rate and distance trav- 
eled, or elapsed time units are converted respectively to streams of 
electric pulses which are counted and the ratio thereof calculated 
and the results transmitted to a display. Current and average per- 
formance characteristics of an engine are displayed. For example, 
the current and average miles per gallon of a motor vehicle are 
displayed to the operator. 


BODY AND CHASSIS 


28844 (AD-A—044805) Special course on concepts for drag re- 
duction. (Advisory Group for Aerospace Research and Develop- 
ment, 92 - Neuilly-sur-Seine (France)). Jun 1977. 297p. (AGARD- 
R—654). NTIS PC A13/MF AOI. 

A growing research effort is being mounted in a number of 
countries into investigations of ideas for drag reduction, some novel 
and some that were looked at in the past but were not then pursued 
to the point of application because the economic facts of life were 
different from and less pressing than they are now. These ideas 
include means for reducing skin friction drag (e.g. compliant walls, 
boundary layer control, etc.), induced drag (e.g. winglets), interfer- 
ence drag, transonic shock wave drag (supercritical wings) and 
supersonic wave drag. In addition the internal aerodynamics of 
ducting, especially diffusers is receiving attention to improve the 
performance of engines. 


ENGINE SYSTEM 
REFER ALSO TO CITATION(S) 28851, 28852 


28845 Solid electrolyte type air-fuel ratio detector. Aoki, K. (to 
Toyota Jidosha Kogyo Kabushiki Kaisha). US Patent 4,063,897. 20 
Dec 1977. Priority date 15 Mar 1976, Japan. 2p. 

A solid electrolyte type air-fuel ratio detector consists of a 
housing fixed to the exhaust manifold of an engine and a detecting 
element disposed in the housing. The detecting element has a detect- 
ing portion projecting into the exhaust manifold so as to expose the 
detecting portion to the exhaust gas stream. The detecting portion is 
covered by a metallic cover for preventing the exhaust gas from 
directly impinging upon the detecting portion. 


WEIGHT 


28846 (PB—272147) Effect of dynamometer inertia weight simu- 
lation on fuel economy measurements. Norman, T.R.; Rarick, T. 
(Environmental Protection Agency, Ann Arbor, Mich. (USA)). Feb 
1976. 28p. (LDTP—76-2). NTIS PC A03/MF AO1. 

The inertia weight and road load power absorption simulation 
are dependent on the weight of the vehicle, and table values based 
on the test weight are used. Data presented indicate the effects on 
fuel economy of varying both inertia weight and road load power 
absorption simultaneously according to the requirements of the 
Federal Register. The report primarily deals with improvements in 
inertia weight simulation and its effect on the accuracy of fuel 
economy measurements. It is assumed that any improvement in the 
accuracy of measuring fuel economy levels will also improve the 
accuracy of exhaust emission measurements. The secondary objec- 
tive is to examine alternative dynamometer configurations which can 
be used to achieve improved inertia weight simulation as well as to 
provide the expanded range of weights necessitated by the proposed 
regulations on light duty trucks. 


28847 (PB—272291) Light duty vehicle road load determination. 
Thompson, G.D. (Environmental Protection Agency, Ann Arbor, 
Mich. (USA)). Dec 1976. 58p. (LDTP—76-3). NTIS PC A03/MF 
A0l. 

When vehicle exhaust emission tests or vehicle fuel consump- 
tion measurements are performed on a chassis dynamometer, the 
dynamometer is usually adjusted to simulate road experience of the 
vehicle. The purpose of this study is to develop equations to predict 
the dynamometer adjustment forces appropriate to simulate the on- 
road experiences of light duty vehicles. To accomplish this, equa- 
tions of road load versus speed were obtained from a diverse class of 
light duty vehicles. These data were then converted to dynamometer 
adjustment forces appropriate to simulate the on-road experience of 
a vehicle. Further effort should be made to develop road load 
prediction systems based on vehicle frontal area and, if necessary, 
estimates of the vehicle aerodynamic drag coefficient. 
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EMISSION CONTROL 


28848 (PB—271570) Planning for the automobile in the SCAG 
region: an evaluation of alternatives for reducing automobile emissions 
and fuel consumption. Final report. (Southern California Association 
of Governments, Los Angeles (USA)). Aug 1976. Contract FEA- 
CA-09-0046. 171p. NTIS PC A08/MF AO1. 

The report describes the results of a one-year analysis of 
alternatives for reducing automotive emissions and fuel consumption 
in Southern California. The analysis covers a variety of regulatory 
techniques, such as mandatory inspection and maintenance, emis- 
sions and fuel economy standards, emergency smog controls, and 
gasoline rationing. Several pricing mechanisms have also been stud- 
ied, including gasoline taxes, parking surcharges, and vehicle regis- 
tration taxes. Traffic control measures, such as ramp metering, 
preferential lanes, and signal synchronization are also considered. 
The report concludes that the most attractive program of all those 
studied is mandatory inspection and maintenance. 


28849 Exhaust systems. Rifkin, E.B. (to Ethyl Corp.). US 
Patent 4,065,918. 3 Jan 1978. Filed date 12 Feb 1973. 6p. 

The useful life of a catalyst being used in an engine exhaust 
system to lower the undesirable constituents in the exhaust gas of an 
engine being operated on gasoline containing a cyclopentadieny] 
manganese antiknock is greatly prolonged by providing an exhaust 
system having a plurality of baffles in the exhaust flow path up- 
stream from a catalyst forming a tortuous flow path. 


28850 Pellet type catalytic converter. Mita, Y.; Uchino, M.; 
Sasaki, M. (to Nissan Motor Co., Ltd.). US Patent 4,063,900. 20 Dec 
1977. Priority date 3 Oct 1975, Japan. 6p. 

A pellet casing is formed with concave louvers which cause 
volume reducing inward flexing of the casing when heated, and 
simultaneously provide low gas flow resistance. 


28851 Process for reducing the pollution due to an internal 
combustion engine, and an engine including the application of said 
process. Beyler, R. US Patent 4,061,113. 6 Dec 1977. Filed date 10 
Nov 1975. 8p. 

The process comprises producing in a combustion chamber of 
the engine a high-tension electrical discharge, prolonging the dura- 
tion of the discharge, and supplying additional air in the vicinity of 
the discharge so as to form a plasma and cause a post-combustion in 
the cylinder. An internal combustion engine is disclosed which 
carries out this process. The engine comprises for each cylinder a 
high-tension ignition spark plug and an air supply conduit in the 
vicinity of the high-tension electrode of the spark plug. Valve means 
open the conduit at least during the driving stroke of the piston. An 
electric supply circuit for the spark plug comprises an ignition 
distributor having a rotary contact of such dimension that it main- 
tains the supply of current to the spark plug during at least a part of 
the expansion stroke of the piston. 


28852 Electronic carburetion system for low exhaust emissions of 

internal combustion engines. Priegel, J.C. (to Autotronic Controls 

ee US Patent 4,050,878. 27 Sep 1977. Filed date 17 Sep 1976. 
p- 

An electronic fuel injection system for maintaining absolute 
control over the air to fuel ratio flowing to the combustion chambers 
of an internal combustion engine is described. The system includes 
means for measuring the air flow rate to the engine. The flow rate 
measurement is converted into a proportional electrical signal which 
flows to a signal summing unit. The fuel flow rate from a fuel pump 
is controlled by a signal received from the signal summing unit, and 
provides a controlled fuel flow to the engine which is proportional 
to the air flow. Means associated with the fuel pump measures the 
exact flow rate therefrom and converts the measurement into an- 
other proportional electrical signal which is fed back to the summing 
unit to thereby form a closed loop circuit. The summing unit 
compares the first signal with the second signal and changes the fuel 
flow rate the required amount to maintain the ratio thereof at a 
predetermined value. There is optionally included within the system 
a warmup enrichment, acceleration enrichment, and temperature and 
barometric pressure conversion means, all of which are connected 
back to the summing unit so as to provide extremely close control 
over all parameters affecting the air to fuel ratio. 


NITROGEN OXIDES 


28853 (NTIS/PS—77/0850) Nitrogen oxide air pollution. Part 1. 
Control technology. Volume 2. 1975-September 1977 (a bibliography 
with abstracts). Report for 1975-Sep 77. Cavagnaro, D.M. (National 
Technical Information Service, Springfield, Va. (USA)). Oct 1977. 
198p. NTIS PC NO1/MF NO1. 

Nitrogen oxide air pollution control is covered from both 
mobile and stationary sources. Fluidized bed combustion, boiler 
combustion modification, and engine design are discussed, as they 


ERA VOL. 3, NO. 12 


relate to emissions reducton. (This updated bibliography contains 
193 abstracts, 51 of which are new entries to the previous edition.) 


28854 Pollution minimizing device and method for internal com- 
bustion engines. Eknayan, H. US Patent 4,065,919. 3 Jan 1978. Filed 
date 17 Jan 1975. 10p. 

The inlet opening of a chamber is connected to the exhaust 
manifold of an internal combustion engine so that the combustion 
products pass through the chamber to an exit opening. The chamber 
contains a pair of baskets which are open at their upstream ends and 
closed at their downstream ends. The sides of the baskets are made 
up of thin copper wire strands placed side by side. The exhaust from 
the engine is brought into the first basket and the pulses of pressure 
from the engine exhaust bows the wires outward in a pulsating 
manner to alternately open and close the spaces between the wires 
allowing the gases to pass through the spaces. Atmospheric air is 
introduced into the first basket to mix with the combustion products. 
The gases emanating from the first basket are introduced into the 
open end of the second basket and pass through the walls of the 
second basket in the same manner as the first basket, and then on to 
the exhaust opening. A feedback conduit leading from the area 
between the two baskets is brought to the carburetor to feed a part 
of the products within the chamber to the carburetor air inlet 
opening. Blue sparks are provided at the region of the chamber 
between the two baskets and also at the carburetor inlet opening. 
The effect of small cross-section copper wires of the baskets and the 
sparks is to produce chemical reactions which result in nearly 
eliminating from the exhaust opening from the chamber, unburned 
hydrocarbons, nitrogen oxides and carbon monoxide. 


28855 Purification of exhaust gases. Weidenbach, G.; Lecloux, 
A.; Gobillon, Y. (to Kali-Chemie AG). US Patent 4,061,713. 6 Dec 
1977. Priority date 30 Aug 1975, German, Federal Republic of (F.R. 
Germany). 10p. 

Disclosed is a method of purifying exhaust gases from an 
internal combustion engine operated with a substantially stoichiome- 
tric fuel-to-air mixture, the gases having an L-value of from about 
0.8 to 1.2. The exhaust gases are brought into contact with a catalyst 
comprising molybdenum, rhodium and, optionally, platinum sup- 
ported on a carrier. 


CARBON MONOXIDE 
REFER ALSO TO CITATION(S) 28854, 28855 


28856 Exhaust manifold for internal combustion engine. Yama- 
zaki, S.; Kajitani, I. (to Honda Giken Kogyo Kabushiki Kaisha). US 
Patent 4,067,192. 10 Jan 1978. Priority date 30 Apr 1975, Japan. 8p. 
An exhaust manifold for a multi-cylinder internal combustion 
engine is provided with preliminary oxidation reaction chambers, 
each of which receives exhaust gases from exhaust port liners each 
serving a pair of adjacent cylinders of different exhaust timing. 
These preliminary oxidation reaction chambers each communicate 
downstream with a main oxidation reaction chamber subdivided into 
a plurality of concentric subchambers. The subchambers enclose the 
preliminary oxidation reaction chambers and exhaust gas inlet pipes. 
Combustion of unburned hydrocarbons (HC) is principally accom- 
plished in the preliminary oxidation reaction chambers, and the 
exhaust gases are maintained at relatively high temperature and 
retained for a sufficient period of time in the subchambers to 
accomplish oxidation of the unburned carbon monoxide (CO). 


28857 Exhaust recycling and carbon monoxide eliminator for 
combustion engines. Moore, L.J.; Landwer, R.G. US Patent 
4,066,052. 3 Jan 1978. Filed date 21 Oct 1976. 6p. 

An accessory or attachment device for existing or newly 
manufactured internal combustion engines bleeds incompletely 
burned combustion products from the engine exhaust upstream from 
the exhaust manifold and returns or recycles the combustion prod- 
ucts through the carburetor to the combustion chambers of the 
engine where complete burning of the products takes place. Carbon 
monoxide in the final exhaust from the engine is reduced almost to 
zero and substantially the full energy present in the hydrocarbon fuel 
is utilized, rather than being wasted into the atmosphere as occurs in 
conventional engines. The device subjects the recycled combustion 
products to violent agitation and comminution before returning them 
through the carburetor to the engine fuel induction system. 


SULFUR DIOXIDE 


28858 (NTIS/PS—77/1050) Sulfate emissions from automobiles 
(citations from the Engineering Index data base). Report for 1964-Nov 
77. Cavagnaro, D.M. (National Technical Information Service, 
Springfield, Va. (USA)). Dec 1977. 64p. NTIS PC NO1/MF NOI. 

The bibliography of worldwide citations pertains to sulfate 
exhaust emissions from automobiles. The topics cover the control 
equipment used, the chemistry, the relationship of sulfur oxides and 
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sulfates, control equipment design and effectiveness, and environ- 
mental impacts. (Contains 57 abstracts) 


HYDROCARBONS 
REFER ALSO TO CITATION(S) 28854, 28855, 28856 


28859 Carbon cell. King, L.L. II. (to Ford Motor Co.). US 
Patent 4,058,380. 15 Nov 1977. Filed date 2 Mar 1973. 4p. 

An evaporative emission control system is disclosed having a 
bed of activated carbon effective to adsorb or collect fuel vapors 
from both the fuel tank and/or an automotive carburetor; the vapors 
are desorbed or purged back into the engine upon subsequent and 
specific degree of engine operation. The bed provided with one or 
more baffles to route the vapors through the full extent of the 
activated carbon for improving efficiency of emission control. 


MATERIALS 


REFER ALSO TO CITATION(S) 29813 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 28230 


28860 Thermodynamic properties of a quasi-ionic alloy from elec- 
tromotive force measurements: The Li-Pb system. Saboungi, M.; 
Marr, J.; Blander, M. (Chemical Engineering Division, Argonne 
National Laboratory, Argonne, Illinois 60439). J. Chem. Phys.; 68: 
No. 4, 1375-1384(15 Feb 1978). 

Electromotive force measurements of the activity of lithium 
in lithium-lead liquid alloys are reported in the temperature range 
T=770-932 K. The partial molar excess Gibbs free energies are 
negative. Variations with composition exhibit an inflection point 
around an atomic fraction of lead equal to 0.2 which corresponds to 
the ratio of the valences of Li and Pb. The inflection point, as well as 
structural data, may be interpreted by assuming an at least partly 
ionic character of the alloy. A set of partial structure factors defined 
by Faber and Ziman are calculated as a function of the composition 
at the long-wavelength limit. Their variations support the hypothesis 
of a local short-range order around the above-mentioned composi- 
tion (0.2). Finally, a modeling approach based on an electron transfer 
from Li to Pb is used to explain some of the characteristics of this 
class of alloys. 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 28899, 29007, 29910 


28861 (AD-A—044510) Synthesis and application of new coordi- 
nation compounds with sulfur donor ligands. Final technical report. 
Schrauzer, G.N. (California Univ., San Diego, La Jolla (USA)). 25 
Jan 1977. Contract N00014-75-C-0304. 6p. (UCSD—8236). NTIS PC 
A02/MF AO1. 

The projects studied involved the development of a new 
method of preparation of superconducting phases in Nb-Ge, Nb-Sn, 
V-Si, V-Ge, V-Sn, Nb-C and Mo-C systems, the preparation of 
conducting complexes of multidentate organic sulfur ligands and the 
discovery of a superconducting phase in the Li-Ti-O systems. 
(Author) 


28862 (AD-A—046222) Reinforcement of gas turbine blades by 
technological methods. Lunarski, J. Translated by Tech. Lotnicza 
Astronaut.; No. 5, 14-18(May 1974). 22p. (FTD-ID(RS)I—0477-77). 
NTIS PC A02/MF AOl. 

The article discusses the more important methods and means 
which increase the durability, dependability, and heat resistance of 
gas turbine blades. New materials from which blades are constructed 
are discussed as well as the technology of their manufacture. The 
protective coatings used to reinforce the blades and increase their 
resistance to corrosion are presented. 


28863 (AD-A—046761) Extend CoCrAlY and Pt sputter-deposi- 
tion technology to provide coatings on FT4 turbine vanes for at-sea 
evaluation. Technical report 16 Jan—31 Dec 76. Patten, J.W.; Moss, 
R.W.; Hays, D.D.; McClanahan, E.D.; Lundgren, R.A. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). 16 Dec 1976. 
Contract N00024-75-C-4332. 32p. NTIS PC A03/MF AO1. 

The application of high-rate dc triode sputtering technology 
to the deposition of CoCrAlY alloy and Pt coatings on first-stage 
FT4 and LM-2500 blades and FT4 vanes for sulfidation protection in 
marine gas turbines is described. The CoCrAlY coatings were ap- 
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proximately 0.005 inch thick and were applied directly to superalloy 
blades and vanes and to burner rig test pins. In addition, an approx. 
0.0002 inch thick layer of Pt was sputter deposited both as an 
overlayer on the CoCrAlY and as an interlayer between the superal- 
loy airfoil and/or test pin and the CoCrAlY. The Pt coatings were 
applied on both sputter-deposited CoCrAlY and electron beam evap- 
orated CoCrAlY. Features of the sputter-deposition technology ap- 
plied are discussed. Microstructural, chemical composition, and 
thickness distribution results are presented. FT4 vanes coated with 
CoCrAlY of two Al contents and Pt were delivered to the Navy for 
at-sea testing. 


28864 (LBL—6441) Zone refining high-purity germanium. Hub- 
bard, G.S.; Haller, E.E.; Hansen, W.L. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Oct 1977. Contract W-7405- 
ENG-48. 11p. (CONF-771023—30). Dep. NTIS, PC A02/MF AOl. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

The effects of various parameters on germanium purification 
by zone refining have been examined. These parameters include the 
germanium container and container coatings, ambient gas and other 
operating conditions. Four methods of refining are presented which 
reproducibly yield 3.5 kg germanium ingots from which high purity 
(vertical barN/sub A/ - N/sub D/vertical bar =2 x 10'° cm~*) 
single crystals can be grown. A qualitative model involving binary 
and ternary complexes of Si, O, B, and Al is shown to account for 
the behavior of impurities at these low concentrations. 


28865 (ORNL—5328, pp 159-167) Research materials. Oct 
1977. 


In Solid State Division annual progress report for period 
ending April 30, 1977. 

Development of techniques required for the preparation and 
characterization of ultrahigh-purity and controlled-impurity research 
specimens of interest to ORNL and other ERDA installations is 
described. (GHT) 


28866 (RFP—2621) Electron-beam fusion welding of beryllium. 
Campbell, R.P.; Dixon, R.D.; Liby, A.L. (Atomics International 
Div., Golden, Colo. (USA). Rocky Flats Plant). 1 Jan 1978. Con- 
tract EY-76-C-04-3533. 29p. Dep. NTIS, PC A03/MF AO1. 

Ingot-sheet beryllium (Be) having three different chemistries 
and three different thicknesses was fusion-welded by the electron- 
beam process. Several different preheats were used to obtain 100% 
penetration and crack-free welds. Cracking susceptability was found 
to be related to aluminum (Al) content; the higher Al-content 
material was most susceptable. However, adequate preheat allowed 
full penetration and crack-free welds to be made in all materials 
tested. The effect of a post-weld heat treatment on the mechanical 
properties of these compositions was also determined. The heat 
treatment produced no significant effect on the ultimate tensile 
strength. However, the yield strength was decreased and the ductil- 
ity was increased. These changes are attributed to the formation of 
AlFeBe, and FeBei:. 


28867 (SAND—77-1259) Pulsed laser welding of molybdenum. 
Jellison, J.L. (Sandia Labs., > N.Mex. (USA)). 1977. 
Contract EY-76-C-04-0789. 3p (CONF-780406—1). Dep. NTIS, PC 
A02/MF AO1. 

From 59. AWS annual meeting; New Orleans, LA, USA (3 
Apr 1978). 

The feasibility of welding thin-walled high vacuum devices 
has been evaluated with the goal of defining a process capable of 
consistently producing welds which are leak tight and which 
sufficient fracture toughness so as not to develop leaks later in life. 
The principal problem in welding molybdenum is related to a high 
propensity for intergranular fusion zone cracking due to = 
boundary oxide films. The oxygen content of commercially available 
grades of molybdenum is sufficient to embrittle grain boundaries of 
typical coarse-grained fusion zones. The overall experimental pro- 
gram involves three approaches to improving the ductility of the 
molybdenum welds: (1) grain refinement, (2) reduction of the oxygen 
content of the fusion zone, and (3) redistribution of oxides. The first 
two approaches are the subject of this paper. 


28868 Deformation zone geometry and texture gradients in cold- 
rolled niobium, Vandermeer, R.A. (Oak Ridge National Lab., TN); 
Bernal, J.B. Texture Cryst. Solids; 2: 183-203(1977). 

Several niobium plates were cold-rolled at room temperature 
to a total reduction of 60 percent maintaining the geometry of the 
zone of deformation constant for each plate. Pole figures were 
obtained by means of the Schulz x-ray reflection technique from 
various depths in the thickness direction for plates rolied with 
different A the ratio of the mean height of the deformation zone to 
its contact length. Severe texture gradients were noted and charac- 
terized for A < 1; a modified texture different from the normal 
texture was observed at intermediate through-the-thickness loca- 
tions. Both lateral widening and microhardness gradients were also 
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in evidence for this case. No previously proposed theoretical expla- 
nation could account for these results. 


STRUCTURE AND PHASE STUDIES 


28869 Spin correlations in actinide materials: A neutron study of 
USb. Lander, G.H.; Sinha, S.K.; Sparlin, D.M.; Vogt, O. (Argonne 
National Laboratory, Argonne, Illinois 60439). Phys. Rev. Lett.; 40: 
No. 8, 523-526(20 Feb 1978). 

Measurements have been made of the short-range spin corre- 
lations in USb, a _ metallic compound that orders 
antiferromagnetically. The system has no transverse fluctuations, and 
the longitudinal spin correlations are anisotropic, showing stronger 
interactions within the ferromagnetic sheets than between them. The 
results of this and other expeiments can be understood with simple 
concepts involving the bonding of 5f electrons. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 28185, 28266, 28267, 28270, 
28342, 28432 


28870 (AD-A—044224) Computerizing the effect of tempering 
on the mechanical properties of a Ni—Cr—Mo steel. Technical report. 
Dembowski, P. (Army Armament Research and Development Com- 
mand, Watervliet, N.Y. (USA). Benet Weapons Lab.). Jun 1977. 25p. 
(ARLCB-TR—77030). Microfiche copies only. 

As part of an attempt to determine the optimum tempering 
cycle for gun tubes, mechanical properties of an AISI 4337 modified 
steel, i.e. gun steel, were determined for various tempering cycles. 
Austenitization temperatures of 845 C (1553 F) and 955 C (1750 F) 
were used, with tempering temperatures ranging from 425 C (797 F) 
to 595 C (1103 F) and tempering times ranging from 15 minutes to 
240 minutes. This format, which allows the selection of tempering 
parameters from one plot to achieve desired properties, was devel- 
oped. The mechanical property results for the material austenitized 
at 845 C are presented in the form of three dimensional plots and 
contour maps which interrelate the mechanical property of interest 
and tempering temperature and time. Examples showing the use of 
the plots are presented. (Author) 


28871 (AD-A—044617) The cyclic stress—strain response of 
titanium—vanadium alloys. Technical report. Chakrabortty, S.B.; 
Mukhopadhyay, T.K.; Starke, E.A. Jr. (Georgia Inst. of Tech., 
Atlanta (USA). School of Chemical Engineering and Metallurgy). 30 
Aug 1977. Contract N00014-75-C-0349. 44p. (GIT-TR—77-1). NTIS 
PC A03/MF AO1. 

The cyclic stress—strain response of four Ti—V alloys (24, 
28, 32 and 36 wt % V) which have deformation modes ranging from 
coarse twinning to wavy and planar slip has been measured and 
correlated with deformation mode and microstructure. When coarse 
twinning is the primary deformation mode, an anomolous Baus- 
chinger effect, associated with untwinning during load reversal, is 
observed. A saturation flow stress is not obtained for the wavy slip 
alloy due to the intervention of microtwinning which inhibits cross 
slip and cell formation. Cyclic hardening of all alloys appears to be 
related, in some degree, to deformation twinning. Cyclic softening 
occurs for the planar slip alloys in the absence of microtwinning due 
to increasing mobile dislocation density. 


28872 (ORNL—5339) High-Temperature Structural Design Pro- 
gram. Semiannual progress report for period ending June 30, 1977. 
Corum, J.M; Pugh, C.E. (Oak Ridge National Lab., Tenn. (USA)). 
Jan 1978. Contract W-7405-ENG-26. 258p. . 

Technical activities summarized include: constitutive equa- 
tions for inelastic design analysis; inelastic structural tests and analy- 
ses; design criteria and rules for time-dependent deformation and 
failure; simplified design methods; thermal ratchetting tests; and 
structural design methods for weldments. (GHT) 


28873 (AD-A—044676) Casting alloy on a titanium base. Ka- 
plunovskii, G.A.; Magnitskii, O.N.; Nartova, T.T.; Gulyayev, B.B.; 
Kornilov, I.I. (Foreign Technology Div., Wright-Patterson AFB, 
Ohio (USA)). 26 Jan 1977. Edited trans. of Patent (USSR) 308082 
pl, 1 Jul 71, by Martin J. Folan. (FTD-ID(RS)I—0092-77). 9p. 
NTIS PC A02/MF AOl1. 

The invention pertains to the field of nonferrous metallurgy, 
namely to the search for high-strength light materials for making 
shaped castings. The purpose of the invention is to increase the 


strength properties of titanium alloys while retaining the high casting 
properties. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 28674, 28872, 29823, 29825 


28874 (AD-A—044235) Influence of rare-earth additions on 
properties of titanium alloys: microstructures and room-temperature 
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tensile properties of Ti—6Al—4V with yttrium, erbium, and mischme- 
tal additions. Technical report 1 April 1976—March 1977. Whitsett, 
C.R.; Sastry, S.M.L.; O'Neal, J.E.; Lederich, R.J. (McDonnell 
Douglas Research Labs., St. Louis, Mo. (USA)). 31 May 1977. 
Contract N00014-76-C-0626. 100p. NTIS PC A0S/MF AO1. 

The influence of different concentrations of metallic yttrium, 
erbium, and mischmetal (MM) on the microstructure and room— 
temperature mechanical properties of Ti—6Al—4V was studied. 
Alloy ingots containing 0.02—0.3 wt% Y, 0.1—2.0 wt% Er, and 
0.01—0.2 wt% MM were cast, forged, hot—rolled, and mill— 
annealed in the alpha—beta and beta fields. The metallic rare—earth 
additions produce a uniform dispersion of small (< 70 nm diam) 
second—phase precipitates in the Ti—6Al—4V matrix. Both Y and 
Er effect grain refinement and microstructural homogeneity and 
ratard grain growth; Mischmetal is less effective than Y or Er. 
Yttrium and erbium act slightly as beta—phase stabilizers and misch- 
metal is an alpha—phase stabilizer. The roller pressures required for 
hot—rolling are less for rare—earth—modified Ti—6Al—4V, and 
edge—cracking during rolling is reduced for Y concentrations < or 
= 0.05 wt% and Er concentrations < or = 0.1 wt%. The trans- 
verse and longitudinal elastic modulus, yield stress, and ultimate 
tensile stress are not adversely affected by Y and Er concentrations 
< or = 0.1 wt%, and the room—temperature ductility is increased. 
Mischmetal in 0.01—0.2 wt% concentrations degrades the tensile 
properties. Rare—earth second—pahse precipitation—strengthening 
is a factor in the room—temperature tensile properties for only 
alpha—beta annealed Ti—6Al—4V in which the volume fraction of 
equiaxed alpha is significant. Slight (< 5%) reductions of yield stress 
observed for Y— and Er-containing Ti-6A1-4V are likely due to 
scavenging of interstitial oxygen by the rare-earth precipitates. 


28875 Solubility of yttrium in uranium at 1700 K. Condon, J.B.; 
Holcombe, C.E. (Union Carbide Corp., Oak Ridge, Tenn. (USA). 
Nuclear Div.). J. Less-Common Met.; 55: No. 2, 297-298(Oct 1977). 

The solubility of yttrium in uranium at 1700 K was measured 
by melting uranium in an yttrium crucible in an ultrahigh vacuum 
furnace. The yttrium analysis of the sample removed from the center 
of the melt was 0.178 wt.% (0.47 at.%). This value is compared with 
previous data. The agreement between the results is fair. 


28876 (BNL—23482) Spin dynamics and magnetic ordering in 
mixed valence systems. Shapiro, S.M.; Moller, I1.B.; Axe, J.D.; 
Birgeneau, R.J.; Bucher, E. (Brookhaven National Lab., Upton, 
N.Y. (USA); Massachusetts Inst. of Tech., Cambridge (USA); Kon- 
stanz Univ. (Germany, F.R.)). 1977. Contract EY-76-C-02-0016. 20p. 
(CONF-771127—12). Dep. NTIS, PC A02/MF AO1. 

From 23. conference on magnetism and magnetic materials; 
Minneapolis, MN, USA (8 Nov 1977). 

Neutron scattering measurements are reported on the mixed 
valence compounds Ce/sub 1-x/Th/sub x/ and TmSe. The 
Chi’’(Q,w) as derived from the inelastic spectra of Ceo.74Tho.26 shows 
a peak in the y phase near 20.0 meV and shifts abruptly to greater 
than 70.0 meV at the transition to the a phase. The temperature 
independence of the susceptibility within the y phase cannot be 
simply reconciled with the temperature dependence of the valence 
within the y phase. TmSe is shown to order in a type I antiferromag- 
netic structure below T/sub N/ ~ 3.2 K. The magnetic phase 
diagram is understood as a successive domain reorientation and a 
metamagnetic phase transition for T < 3 K with increasing field. 
The mixed valence nature manifests itself in a reduced moment and a 
markedly altered crystal field. Another sample of TmSe with a 
lattice parameter implying 100% Tm* orders in a type II structure 
but never achieves long range order. 


28877 (LA—7101-T) Investigation of uranium plasma emission 
from 1050 to 6000 A. Mack, J.M. Jr. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Dec 1977. Contract W-7405-ENG-36. 158p. Dep. 
NTIS, PC A08/MF AOl1. 

Thesis. Submitted to Univ. of Florida, Gainesville. 

Absolute emission coefficient measurements on arc-generated 
uranium plasmas in local thermodynamic equilibrium are described 
for a wavelength bandwidth of 1050 to 6000A. Low- and high- 
pressure arcs were investigated for their emission properties, charac- 
teristic temperatures and uranium partial pressures. Temperatures 
from 5500 to 8000 K and uranium partial pressures from 0.001 to 
0.01 atm were found at the arc centerline. The new emission data are 
compared with other similar experimental results and to existing 
theoretical calculations. The effects of cold-layer UFs photoabsorp- 
tion on uranium plasma emission characteristics are established for 
UF. molecular densities ranging from 1.0 x 10* to 1.0 x 10’? cm=3 
and layer thickness from 1.0 to 5.0 cm. 


28878 (ORNL—5328, pp 38-82) Physical properties of solids. 
Oct 1977. 
In Solid State Division annual progress report for period 
ending April 30, 1977. ' % "3 
Research at ORNL into the physical properties of solids is 
described. Topics covered include: optical, electrical, and magnetic 
properties of magnesium oxide; ionic conductivity and superconduc- 
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tivity; surface physics and catalysis; defects and impurities in insulat- 
ing crystals; photovoltaic conversion of solar energy; and fracture 
studies. (GHT) 


28879 (PB—272127) Standard reference materials: enthalpy and 
heat capacity standard reference material: molybdenum SRM 781, 
from 273 to 2800 K. Final report. Ditmars, D.A.; Cezairliyan, A.; 
Ishihara, S.; Douglas, T.B. (National Bureau of Standards, Washing- 
ton, D.C. (USA)). Sep 1977. 83p. (NBS-SP—260-55). NTIS PC 
A05/MF AO0Ol1. 

The relative enthalpy of NBS Standard Reference Material 
No. 781 (99.95 mass-percent pure, polycrystalline molybdenum: a 
metallic, high-temperature enthalpy and heat-capacity standard) has 
been measured with two differently designed, receiving-type calori- 
meters in the temperature ranges 273 to 1173 K and 1173 to 2100 K, 
respectively. The smoothed enthalpy data derived from these mea- 
surements are believed to have an inaccuracy not exceeding 0.6 
percent at any temperature in these ranges. The heat capacity of 
Standard Reference Material No. 781 has also been measured in the 
temperature range 1500 to 2800 K using a millisecond - resolution 
pulse technique with resistive self-heating. A bibliography of all 
known publications on the enthalpy and heat capacity of molybde- 
num has been compiled. The NBS-measured enthalpy and heat- 
capacity data for molybdenum have been compared with those of all 
the principal investigators and compilers reported in the literature. 


28880 (UCRL—50025-77-2, pp 9-14) Computer model of copper 
resistivity will improve the efficiency of field-compression devices. 
Burgess, T.J. 5 Oct 1977. 

In Electronics Engineering Department quarterly report No. 
2, 1977. 

By detonating a ring of high explosive around an existing 
magnetic field, we can, under certain conditions, compress the field 
and multiply its strength tremendously. In this way, we can dupli- 
cate for a fraction of a second the extreme pressures that normally 
exist only in the interior of stars and planets. Under such pressures, 
materials may exhibit behavior that will confirm or alter current 
notions about the fundamental structure of matter and the ongoing 
processes in planetary interiors. However, we cannot design an 
efficient field-compression device unless we can calculate the electri- 
cal resistivity of certain basic metal components, which interact with 
the field. To aid in the design effort, we have developed a computer 
code that calculates the resistivity of copper and other metals over 
the wide range of temperatures and pressures found in a field- 
compression device. 


28881 Sensitivity of the T/sub c/ of NbsGe to hydrogen content. 
Lanford, W.A.; Schmidt, P.H.; Rowell, J.M.; Poate, J.M.; Dynes, 
R.C.; Dernier, P.D. (A. W. Wright Nuclear Structure Laboratory, 
Yale University, New Haven, Connecticut 06520). Appl. Phys. Lett.; 
32: No. 5, 339-341(1 Mar 1978). 

Sputtered NbsGe films are doped with hydrogen by exposing 
them to acid and the effects of this hydrogen are studied. The 
hydrogen content of these films is measured using the N nuclear 
resonance profiling method. Hydrogen incorporated at concentra- 
tions up to 1.8 x 107 cm™* (23 at.%) expands the lattice up to 2.5% 
and depresses the superconducting transition temperature T/sub c/, 
~1K per 1071 H atoms/cm* Hydrogen is also found in as-sputtered 
— - amount increasing as the film deposition temperature is 
reduced. 


28882 Electric-field gradient at Cu nuclei due to an interstitial 
positive muon. Jena, P.; Das, S.G.; Singwi, K.S. (Argonne National 
Laboratory, Argonne, Illinois 60439). Phys. Rev. Lett.; 40: No. 4, 264- 
266(23 Jan 1978). 

The electric-field gradient caused by an interstitial positive 
muon at near-neighbor Cu nuclei is calculated from first principles. 
The electron density distribution around the y* is obtained using the 
self-consistent density-functional formalism, and the Bloch enhance- 
ment factor is computed from a band-structure model based on the 
tight-binding scheme. Good agreement with recent experimental 
result is obtained. 


28883 Niobium self-diffusion. Einziger, R.E.; Mundy, J.N.; 
Hoff, H.A. (Materials Science Division, Argonne National Labora- 
tory, Argonne, Illinois 60439). Phys. Rev., B; 17: No. 2, 440-448(15 
Jan 1978). 

The diffusion of **Nb in niobium has been measured between 
1353 and 2693 K. The data showed nonlinear Arrhenius behavior 
and fit the expression D = [8 x 107° exp (-3.62 eV/kT) + 3.7 exp (- 
4.54 eV/kT)] cm*sec™*. The data are interpreted in terms of a single- 
vacancy-divacancy mechanism. The effect of oxygen on niobium 
self-diffusion was measured over the temperature range 1750-2690 K. 
There was no measurable difference in the diffusion coefficient 
obtained from samples with 500-wt-ppm O2 and samples with less 
than 10-wt-ppm Od. 


28884 Diffusion of zirconium in niobium: The influence of fast 
diffusing impurities on the self-diffusion isotope effect. Einziger, R.E.; 
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Mundy, J.N. (Materials Science Division, Argonne National Labora- 
tory, Argonne, Illinois 60439). Phys. Rev. B; 17: No. 2, 449-454(15 
Jan 1978). 

The diffusion of ®Zr in niobium was measured over the 
temperature range from 1923 to 2523 K. The data fit the Arrhenius 
relation D = 0.85 exp(-3.93 eV/kT) cm? sec™. The changes in the 
self-diffusion isotope effect caused by ultralow levels (less than 100 
at. ppm) of a fast-diffusing radioactive impurity are analyzed. It is 
concluded that radioactive-impurity levels not easily observed by 
Ge(Li) detectors can introduce large errors into the measurement of 
the isotope effect. 


28885 Bulk versus surface effects in normal photoemission from 
Cu(110) in the range 32 < or = hv < or = 160 eV. Stoehr, J.; 
Wehner, P.S.; Williams, R.S.; Apai, G.; Shirley, D.A. (Materials and 
Molecular Research Division, Lawrence Berkeley Laboratory, 
Berkeley, California 94720). Phys. Rev., B; 17: No. 2, 587-590(15 Jan 
1978). 

Synchrotron radiation in the 32-160-eV range was used to 
elucidate the role of bulk and surface effects in normal photoemis- 
sion from the valence bands of a Cu(110) crystal. A dramatic 
resonance in the s-p band was observed for photon energies hv = 
43-52 eV. We have used this resonance and the energy dependence 
of the spectra to study the role of surface-induced broadening of the 
momentum component perpendicular to the surface (k/sub perpen- 
dicular/). Our results strongly contradict previous interpretations of 
lower-energy studies in terms of a one-dimensional density of states 
along k/sub perpendicular/. We find that normal photoemission, 
applied over a sufficient energy range, can be used to map the initial- 
state bulk band structure. 


28886 Self-consistent calculations of interface states and elec- 
tronic structure of the (110) interfaces of Ge-GaAs and AlAs-GaAs. 
Pickett, W.E.; Louie, S.G.; Cohen, M.L. (Department of Physics, 
University of California, Berkeley, California 94720). Phys. Rev., B; 
17: No. 2, 815-828(15 Jan 1978). 

Self-consistent pseudopotential techniques, together with a 
superlattice geometry, are used to investigate the detailed electronic 
structure of the (110) interfaces of Ge-GaAs and AlAs-GaAs. For 
Ge-GaAs six types of interface states are found, all lying below the 
thermal gap. No interface states are found in AlAs-GaAs. For each 
interface the total charge density, self-consistent potential, projected 
band structure, and local density of states are presented. The inter- 
face states in Ge-GaAs are discussed in detail. We also present 
results for the conduction- and valence-band discontinuities at these 
interfaces, discuss superlattice states in AlAs-GaAs, and suggest 
possible relaxation at the Ge-GaAs (110) interface. 


28887 Uncarburized thoriated tungsten filament activation. Ed- 
wards, D. . (Brookhaven National Laboratory, Upton, New York 
11973). J. Vac. Sci. Technol.; 15: No. 1, 128(Jan 1978). 

Reactivation of contaminated uncarburizeed thoriated tung- 
sten filaments is accomplished repeatedly by sputtering with ~300- 
eV argon ions.(AIP) 


28888 Raman scattering spectra of CdTe/sub 1-x/Se/sub x/ 
crystals. Plotnichenko, V.G.; Golubev, L.V.; Vodop’yanov, L.K. 
(Moscow Physicotechnical Institute, Dolgoprudnyi, Moscow Prov- 
ince). Sov. Phys. - Solid State (Engl. Transl.); 19: No. 9, 1582-1583(Sep 
1977). 

First-order Raman spectra of the CdTe/sub 1-x/Se/sub x/ 
solid-solution system were determined and interpreted for the first 
time. A phase transition from the sphalerite to the wurtzite structure 
took place in this system at x=0.65 (as deduced from the presence or 
absence of a vibration of the Es symmetry). The results confirmed 
the conclusion reached by E. A. Vinogradov, L. K. Vodop’yanov, I. 
B. Mizetskaya, and V. G. Plotnichenko [in: Physics and Chemistry 
of Complex Semiconductors (in Russian), Kishinev, 1975] on the 
two-mode behavior of the system, drawn from a study by infrared 
spectroscopy. 


28889 Superconducting transition of indium filaments at 6 °K. 
Bogomolov, V.N.; Klushin, N.A.; Kumzerov, Y.A. (A. F. Ioffe 
Physicotechnical Institute, USSR Academy of Sciences). JETP Lett. 
(USSR) (Engl. Transl.); 26: No. 2, 72-74(20 Jul 1° 77). 

We succeeded in raising the value of T/sub c/ of indium to 
~ 6 K by decreasing the dimensionality of the sample (thin filaments 
of diameter ~ 20-30 A). 


28890 Tunnel effect in superconductors with nonequilbrium 
quasi-particle population under laser irradiation. Balkashin, O.P.; 
Yanson, I.K.; Khotekevich, A.V. (Physico-technical Institute of 
Low Temperatures, Ukrainian Academy of Sciences). Sov. Phys. - 
JETP (Engl. Transl.); 45: No. 3, 618-623(Mar 1977). 

Small deviations of the volt-ampere characteristics of laser- 
irradiated Pb-PbO-Pb and Sn-SnO-Sn tunnel junctions from equilib- 
rium are measured. The decrease of the junction conductivity due to 
nonequilibrium occupation of the quasi-particle states is investigated 
in detail for various temperatures and laser-radiation intensities. The 
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tunnel current is calculated for a special model with a nonequili- 
brium excitation distribution function. The results of the calculation 
are in good agreement with the experiments. The role of thermal 
effects is analyzed. 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 28266, 29008 


28891 (AD-A—044614) Implications of alloy structure with re- 
spect to mechanical properties. Final report. Kahn, L.R.; Markworth, 
A.J.; Gehlen, P.C.; Hahn, G.T. (Battelle Columbus Labs., Ohio 
(USA)). 31 May 1977. Contract N00014-76-C-0181. 77p. NTIS PC 
A0S5/MF AO1. 

The primary objective of this project has been to relate the 
toughness of metals, including effects of hydrogen, to physical 
properties at the atomic level. The approach is based on computer- 
simulation techniques that describe a crack-containing crystal com- 
prised of the order of a thousand atoms. During this reporting 
period, research was carried out in the following areas: (1) construc- 
tion of a physically realistic model for the atomic arrangement 
around a crack tip, as well as the development of ‘flexible bound- 
aries’; (2) selection of an Fe-H interatomic potential together with its 
application to the simulation of hydrogen assisted crack propagation; 
and (3) analysis of the effects of lattice periodicity on fracture, 
including effects due to the presence of hydrogen. 


28892 (AD-A—044715) Hydrogen in HY-130 weld metal. 
Annual report No. 3, Jul 76—Jul 77. Howden, D.G.; Evans, R.M. 
(Battelle Columbus Labs., Ohio (USA)). 31 Jul 1977. Contract 
N00014-74-C-0407. 28p. NTIS PC A03/MF A0O1. 

This report summarizes progress in producing evaluating 
welding electrodes containing known amounts of rare earth metal 
for reducing hydrogen embrittlement in HY-130 steel welds. Prior 
work indicated rare earth silicides lowered the notch strength of 
welds. In this report studies directed toward the use of rare earth- 
nickel additions as a possible means of improving this property while 
retaining the desirable effects of the rare earths. Results to this time 
indicate notch strength lowering by the rare earth-nickel also. 


28893 Cathodic internal protection of water reservoirs. Sahm, F. 
Neue Deliwa-Z.; No. 6, 192-193(Jun 1977). (In German). 

In the field of cathodic internal protection of water reser- 
voirs, the protection of a high steel container, the internal protection 
of a water treatment plant, and steel containers with bitumen lining 
are described. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 27870, 28188, 28201 


oy (ORNL—5328, pp 83-115) Radiation effects in metals. 
t : 

In Solid State Division annual progress report for period 
ending April 30, 1977. 

Research at ORNL into radiation effects in metals is de- 
scribed. Topics covered include: x-ray diffraction and electron mi- 
croscopy; low-temperature radiation effects; and ion-solid interac- 
tions. (GHT) 


28895 (SAND—77-1982C) Dechanneling by extended defects. 
Campisano, S.U.; Foti, G.; Rimini, E. (Catania Univ. (Italy). Istituto 
di Struttura della Materia; Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1977. Contract EY-76-C-04-0789. 23p. (CONF-770931—8). 
NTIS, MF AO1. 

From 7. international conference on atomic collisions in 
solids; Moscow, F.R. Germany (19 Sep 1977). 

Portions of document are illegible. 

The channeling effect technique was applied to investigate 
dechanneling by dislocations in Al-implanted crystals and by stack- 
ing faults in heteroepitaxially grown silicon layers. For these defects 
direct backscattering has been found negligible with respect to 
dechanneling. Analysis of ion backscattering data for several analyz- 
ing beam energies shows that dislocation dechanneling increases 
with the square root of the beam energy. Stacking-fault defects are 
characterized by an energy-independent dechanneling cross-section. 
Comparison with transmission electron microscopy allows the quan- 
titative determination of the cross-sections which compare weil with 
existing calculated values. Large densities of dislocations and stack- 
ing-faults are necessary for channeling analysis. 


28896 (UCRL—79645) Auger study of surface carbon and 
oxygen on thorium following ion bombardment. Bastasz, R.; Colmen- 
ares, C. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 17 Nov 1977. Contract W-7405-ENG-48. 13p. (CONF- 
771110—10). Dep. NTIS, PC A02/MF AOI. 

From 24. national vacuum symposium of the American 
Vacuum Society; Boston, MA, USA (8 Nov 1977). 
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The composition of a thorium metal surface has been moni- 
tored using Auger electron spectroscopy following Ar* bombard- 
ment at different temperatures. After extended Ar* bombardment, 
enough contaminated overlayers were removed to expose a surface 
region containing only thorium, bulk impurities, and imbedded 
argon. The main impurities, carbon and oxygen, differed in their 
behavior when the sample was annealed following bombardment. 
The amount of surface carbon either increased or remained constant 
during annealing depending upon the temperature of the sample 
during bombardment. The amount of surface oxygen decreased 
rapidly when the sample was heated above 500°C regardless of the 
sample temperature during bombardment. These experiments indi- 
cate that preparation of clean, annealed thorium surfaces requires ion 
bombardment at temperatures > or = 400°C. 


CERAMICS, CERMETS, AND REFRACTORIES 
REFER ALSO TO CITATION(S) 28230, 29166 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 27872, 27873, 28362 


28897 (LA—7072-MS) Preparation of synthetic standard miner- 
als. Herrick, C.C.; Bustamante, S.J.; Charls, R.W.; Cowan, R.E.; 
Hakkila, E.A.; Hull, D.E.; Olinger, B.W.; Roof, R.B.; Sheinberg, H.; 
Herrick, G.C. (Los Alamos Scientific Lab., N.Mex. (USA)). Jan 
1978. 52p. Dep. NTIS, PC A04/MF AO1. 

A number of techniques for synthetic mineral preparations 
have been examined. These techniques include hot-pressing in graph- 
ite dies at moderate pressures, high-pressure, high-temperature syn- 
thesis in a piston and cylinder apparatus, isostatic pressing under 
helium gas pressures, hydrous mineral preparations using water as 
the pressure medium, explosion-generated shock waves, and radio- 
frequency heating. Minerals suitable for equation-of-state studies 
(three-inch, high-density discs), for thermodynamic property deter- 
minations (low-density powders) and for microprobe standards 
(fusion-cast microbeads) have been prepared. Mechanical stress- 
strain calculations in the piston-cylinder apparatus have been initiat- 
ed and their integration with thermal stress calculations is currently 
under investigation. 


28898 (LA—7080-MS) Skull melting of synthetic minerals. 
Scott, S.D.; Hull, D.E.; Herrick, C.C. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Dec 1977. Contract W-7405-ENG-36. 24p. Dep. 
NTIS, PC A02/MF AOl1. 

Direct high-frequency induction melting of dielectric materi- 
als in a water-cooled cage has been developed in the LASL synthet- 
ic minerals program. Molten material is contained in a skull, i.e., 
sintered shell, of its own composition so the traditional problems 
associated with refractory melt contamination are essentially elimi- 
nated. Preliminary analyses of power input, cage design, and coil 
geometry are discussed. Initial experimental results on the prepara- 
tion of polycrystalline ingots, single crystals, and glasses are present- 
ed along with possible applications of this technique. 


28899 (ORNL—5328, pp 168-175) Isotope research materials. 
Oct 1977. 

In Solid State Division annual progress report for period 
ending April 30, 1977. 

Preparation of research isotope materials is described. Topics 
covered include: separation of tritium from aqueous effluents by 
bipolar electrolysis; stable isotope targets and research materials; 
radioisotope targets and research materials; preparation of an *41Am 
metallurgical specimen; reactor dosimeters; ceramic and cermet de- 
velopment; fission-fragment-generating targets of 7**UQ2; and wire 
dosimeters for Westinghouse—Bettis. (GHT) 


28900 Arc floating zone technique for preparing single crystal 
lanthanum hexaboride. Verhoeven, J.D.; Gibson, E.D.; Noack, M.A.; 
Conzemius, R.J. (lowa State Univ., Ames). J. Cryst. Growth; 36: 115- 
120(1976). 

An arc floating zone technique was developed for producing 
LaBs. The technique consistently produces single crystals which 
nucleate and grow with essentially random crystallographic orienta- 
tions. Chemical analyses show that very effective purification is 
obtained, contamination from the tantalum electrode material does 
= occur, and stoichiometry of the LaBg is maintained. 4 figures, 2 
tables. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 28962 


28901 Inelastic-neutron-scattering line shapes in PdD/sub 0.63/. 
Glinka, C.J.; Rowe, J.M.; Rush, J.J.; Rahman, A.; Sinha, S.K.; 





JUNE 30, 1978 


Flotow, H.E. (Institute for Materials Research, National Bureau of 
Standards, Washington, D.C. 20234). Phys. Rev., B; 17: No. 2, 488- 
493(15 Jan 1978). 

Previous measurements of the phonon-dispersion curves in a 
single crystal of PdD/sub 0.63/ have been augmented by detailed 
inelastic-neutron-scattering measurements of the optical-phonon line 
shapes at 80 K. The line shapes observed at this temperature show 
substantial broadening and subsidiary structure. The data have been 
compared to line shapes calculated from a Born-von Karman type 
model in which the nonstoichiometric structure of the crystal is 
explicitly taken into account. Although the model results cannot 
reproduce all details of the observed line shapes, the observed and 
calculated linewidths agree reasonably well, which demonstrates 
that the broadening is primarily an effect of nonstoichiometry and 
not, for example, due to anharmonicity. The Pd-D force constants 
derived from the nonstoichiometric model agree closely with those 
obtained from an earlier analysis of the dispersion curves based on a 
conventional Born-von Karman approach in which the crystal was 
treated as stoichiometric PdD. The near-neighbor D-D force con- 
stants obtained in the present analysis, however, are some 50% 
larger than those deduced with a stoichiometric model. 


28902 Crystal structure of yttrium decavanadate 
Y2V1002sx24H2O. Saf'yanov, Y.N.; Kuz’min, E.A.; Belov, A.N.V. 
(Physicotechnical Research Institute, Gor’kii). Sov. Phys. - Dokl. 
(Engl. Transi.); 22: No. 7, 350-351(Jul 1977). 

X-ray diffraction was employed to investigate the crystal 
structure of Y2V1002sx24H2O. Corrections for thermal effects and 
anomalous scatter were included. 


28903 Neutron powder profile studies of the gamma uranium 
trioxide phases. Loopstra, B.O.; Taylor, J.C.; Waugh, A.B. (Austra- 
lian Atomic Energy Commission Research Establishment, Suther- 
land). J. Solid State Chem.; 20: 9-19(1977). 

Neutron powder profile studies show the existence of three 
phases in gamma uranium trioxide between 373°K and 77°K. The 
three phases are closely related and the transitions smooth and 
displacive. At 373°K, y-UOs is tetragonal, with a = 6.9013 (5) andc 
= 19.9754 (18) A, and space group 1I4,/amd(D'/sub 4h/). At 
323°K, y-UOs becomes orthorhombic, space group F/sub ddd/ 
(D**/sub 2h/), with the cell dimensions (293°K) a = 9.787 (3), b = 
19.932 (4) and c = 9.705 (3) A. There is a further transition between 
293°K and 77°K, and, at 77°K, the orthorhombic dimensions of the 
pseudocell are a = 9.8225 (7), b = 19.8487 (15), and c = 9.6318 (7) 
A. The neutron diffraction studies show that, in all three phases, the 
coordination polyhedra of the two crystallographically distinct ura- 
nium atoms are octahedral and (dodecahedral-2) respectively. At 
293°K, the shortest U—O distance is 1.796 (6) A, and thus there are 
no pure uranyl bonds, in agreement with the infrared spectrum. The 
U—O distances are precise to about +-0.006 A, about ten times the 
precision of an earlier x-ray single-crystal study, in which the 
conclusions were in conflict with the infrared spectrum. The struc- 
ture is made up of parallel chains of edge-fused U(2) octahedra, 
cross-linked by U(1) dodecahedra. The atomic shifts are not great in 
going from 373°K to 77°K; at 293°K the data will refine in the 
pseudotetragonal cell as well as the true orthorhombic cell, and the 
77°K data will refine in the F/sub ddd/ cell. 


MECHANICAL PROPERTIES 


28904 (HEDL-SA—1079) Creep of UO, at 2500°C. Slagle, 
O.D. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 1977. Contract EY-76-C-14-2170. 17p. (CONF-770416—9). 
Dep. NTIS, PC A02/MF AO1. 

From 79. annual meeting of American Ceramic Society; Chi- 
cago, IL, USA (23 Apr 1977). 

Until an improved high temperature relationship is available, 
the previously derived low temperature relationship is a reasonable 
means for predicting the creep rates of UO2 at 2500°C. The activa- 
tion energy determined for creep at 2500°C is at least two times 
larger than that measured previously at the lower temperature. 
Stress induced grain growth under uniaxial compression at high 
temperatures in UO; results in preferential growth of grains having a 
cube axis closely aligned with the stress axis. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 28678, 28878, 28890 


28905 Light scattering near the semiconductor-metal phase tran- 
sition in vanadium dioxide. Valiev, K.A.; Mokerov, V.G.; Saraikin, 
V.V.; Petrova, A.G. Sov. Phys. - Solid State (Engl. Transl.); 19: No. 9, 
1487-1491(Sep 1977). 

The temperature dependence of the optical properties of thin 
vanadium dioxide single crystals was investigated in the neighbor- 
hood of the semiconductor-metal phase transition. It was established 
that the anomaly observed at the phase transition is due to a light 
scattering effect. A study of the angular dependence of the scattered 
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light intensity and direct examination of the samples in a polarizing 
optical microscope, made it possible to identify the optical inhomo- 
geneities responsible for this effect. It was shown that they are 
caused by the coexistence of the two VO: phases near the phase 
transition, and the light scattering effect is due to the marked 
difference between the optical constants of the two phases, known as 
the “transition” opalescence. An investigation of the transition in 
individual nuclei of the new phase showed that the temperature of 
the phase transition was different in different nuclei. This is adduced 
to explain the “spread” of the phase transition temperature. It is 
proposed that the formation of nuclei of the new phase is associated 
with the elastic stress fields which are present near defects. 


28906 Switching mechanism in V2O; single crystals. Volzhenskii, 
D.S.; Savitskii, V.G.; Kotlyarchuk, B.K. (I. Franko State University, 
Lvov). Sov. Phys. - Solid State (Engl. Transl); 19: No. 9, 1495- 
1496(Sep 1977). 

Local heating of V20; single crystals produced a VO: chan- 
nel. This resulted in switching. The threshold voltage of the switch- 
ing process depended on the temperature and thickness of the 
sample. Switching was observed after a delay time tau/sub d/, 
which was a function of the applied voltage and pulse duration. At 
high voltages, the relationship was tau/sub d/proportionalV~?, 
which indicated that the switching mechanism was thermal. At 
lower voltages, the switching mechanism was in satisfactory agree- 
ment with the impact ionization model. 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 28824 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 28193 


28907 Quantitative determination of surface oxide and interfacial 
metal lost in erbium tritide films. Holloway, D.M.; Antepenko, R.J.; 
Swartz, W.E. . (General Electric Company, Neutron Devices De- 
partment, P.O. Box 11508, St. Petersburg, Florida 33733). Appl. 
Spectrosc.; 32: No. 1, 106-109(Jan 1978). 

X-ray emission analysis is used to determine the amount of Er 
in an ErT film that is unavailable for hydriding.(AIP) 


COMPOSITE MATERIALS 


MECHANICAL PROPERTIES 


28908 (AD-A—043914) Guidelines for the generation and use of 
data in military handbook 17A. Part I. Maciejczyk, J.A.; Slobod- 
zinski, A.E. (Plastics Technical Evaluation Center, Dover, N.J. 
(USA)). Jan 1977. 41p. (PLASTEC-R—47). NTIS PC E02/MF E02. 

The procedures used for evaluating and characterizing fiberg- 
lass, boron, graphite and aramid reinforced composites are described 
as they apply to the 1971 revision of MIL-HDBK-17A, ‘Plastics for 
Aerospace Vehicles, Part I, Reinforced Plastics.’ The fabrication of 
test panels, the mechanical and physical properties considered, the 
test methods, the environmental conditions for testing and methods 
for presenting data are included. (Author) 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 28908 


28909 Additives for plastics. Pt. 1. Reinforcing materials-carbon 
and graphite fibres, boron fibres, whiskers, titanium fibres. Plastverar- 
beiter; 28: No. 2, 57-60(Feb 1977). (In German). 

Carbon and graphite fibers, boron fibers, whiskers and titan- 
ate fibers are dealt with regarding their properties as additives. 


POLYMERS AND PLASTICS 
REFER ALSO TO CITATION(S) 29166 


PREPARATION AND FABRICATION 


28910 Preparation of ultrathin polyethylene foils by film casting. 
Cranfill, B. (University of California, Los Alamos Scientific Labora- 
tory, Los Alamos, New Mexico 87545). Rev. Sci. Instrum.; 49: No. 2, 
264-265(Feb 1978). 

A procedure for making normal and deuterated polyethylene 
foils with a thickness of 0.02 to 2 ym by the film casting method is 
described. The thickness of the foils is controlled by the concentra- 
tion and temperature of the solution, and the quality is determined 
by the uniformity of temperature and rate of solution drainage. 
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PHYSICAL PROPERTIES 


28911 (CONF-770246—, pp 19-24) Plastic materials in solar 
engineering systems. Rober, H. 1977. (In German). 

From Sonnenenergie) Anwendungen, Systeme, Erfahrungen; 
Essen, F.R. Germany (4 Feb 1977). 

In Solar energy-uses-systems-experience symposium and 
roundtable conference. 

Practical and experimental use of various plastic materials 
such as polyethylene terephthalate, polymethyl metacylate, polycar- 
bonate, polypropylene, polyethylene, polyvinyl! chloride, in the man- 
ufacture of solar collectors (covers, absorbers, casings) and heat 
storage tanks is discussed. Tables are included on properties of 
selected thermoplastics and thermal insulation material. The cost- 
saving factor of using plastic materials for collectors is pointed out. 


RADIATION EFFECTS 


28912 (AD-A—044535) Radiation effects in insulator materials. 
Final report 28 Apr 76—31 Mar 77. Wilkenfeld, J. (IRT Corp., San 
Diego, Calif. (USA)). 11 Feb 1977. Contract DAAG39-76-C-0089. 
133p. (INTEL-RT—8148-011). NTIS PC A07/MF AOI. 

The thermal- and radiation-induced charges released to an 
external circuit have been examined for a set of polyethylene capaci- 
tors made from materials of differing crystallinities and molecular 
structures. Persistent internal fields were created by burn-in. It was 
found that the net thermal or radiation response of samples subject 
to burn-in is significantly enhanced if compared to those that were 
annealed. There was no significant dependence of sample response 
on fractional crystallinity for capacitors polarized under burn-in. 
The radiation and thermal response of a set of semirigid Teflon TFE 
dielectric cables has been evaluated. This has been done to (1) relate 
their behavior, especially the first pulse response, to the conditions 
of irradiation, and (2) to see if there is a correlation between the net 
charge released to an external circuit by radiation and by heating 
similar to that found for Teflon capacitors. The results of the 
thermally stimulated current measurements imply that the stored 
charge released from these cables is trapped near their surface rather 
than constituting a uniform volume polarization. 


OTHER MATERIALS 
REFER ALSO TO CITATION(S) 29166 


PREPARATION AND MANUFACTURE 
REFER ALSO TO CITATION(S) 27873, 27985, 29168, 29609 


28913 (N—77-28581) Modeling of fluidized bed silicon deposi- 

tion process. Kim, K.; Hsu, G.; Lutwack, R.; Praturi, A. (Jet Propul- 

sion Lab., Pasadena, Calif. (USA)). 15 Jun 1977. Contract NAS7- 

= = (NASA-CR—154120; JPL-PUBL—77-25). NTIS PC A03/ 
AOl. 

The model is intended for use as a means of improving 
fluidized bed reactor design and for the formulation of the research 
program in support of the contracts of Silicon Material Task for the 
development of the fluidized bed silicon deposition process. A 
computer program derived from the simple modeling is also de- 
scribed. Results of some sample calculations using the computer 
program are shown. 


28914 Clean and contaminated TiD, films: Fabrication and Auger 
spectra. Malinowski, M.E. (Sandia Laboratories, Livermore, Califor- 
nia 94550). J. Vac. Sci. Technol.; 15: No. 1, 39-43(Jan 1978). 

Clean and intentionally contaminated stoichiometric TiD2 
thin films have been formed under controlled conditions and the 
surface compositions of the films measured using Auger electron 
spectroscopy. The unique ultrahigh vacuum system used to fabricate 
the films is described in detail. In addition, the Auger spectra of 
clean and CO- and CO,-contaminated films, before and after deuter- 
iding, are presented. The MVV and LMV peaks in the differential 
spectrum of TiD:» are significantly different from the corresponding 
peaks in the Ti spectrum, presumably a result of the deuteride 
formation. Films intentionally contaminated with CO and COz have 
Auger spectra with oxygen peaks and carbide-like carbon peaks. The 
C and O peak heights and shapes for Ti exposed to CO and CO» do 
not change upon formation of TiD:. In addition, for each of these 
gases, a definite ratio of C/O peak heights was observed: For CO, 
the C/O ratio was ~1.3, while for CO2 it was ~0.58. Both ratios 
were independent of gas exposures up to ~ 1 Torr s. 


STRUCTURE AND PHASE STUDIES 


28915 (LBL—7217) New method to determine the chemical com- 
position and structure of non-elemental acceptor and donor centers in 
ultra-pure germanium. Haller, E.E. (California Univ., Berkeley 
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(USA). Lawrence Berkeley Lab.). Oct 1977. Contract W-7405- 
ENG-48. 6p. (CONF-771023—32). Dep. NTIS, PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A new approach towards the understanding of hitherto un- 
known, non-elemental acceptors and donors which can limit the 
purity of ultra-pure germanium has been explored for a specific pair 
of shallow centers, designated Az and D. Using photoelectric spec- 
troscopy, we have demonstrated that an isotope shift in the ground- 
state binding energy occurs when the germanium crystals are grown 
in pure deuterium instead of in the usual pure hydrogen atmosphere. 
This isotope shift is the most direct proof of the presence of 
hydrogen atoms in the centers Az and D. Applying uniaxial stress to 
Ge samples containing Az and D, we show that the symmetry and 
structure of the centers can be explored. The knowledge of the 
chemical composition and the structure of the non-elemental centers 
will allow development of methods to reduce and keep their concen- 
trations to acceptable levels. 


28916 X-ray diffraction study of choline chloride’s 8 form. Pe- 
trouleas, V.; Lemmon, R.M.; Christensen, A. (Laboratory of Chemi- 
cal Biodynamics, Lawrence Berkeley Laboratory, University of 
California, Berkeley, California 94720). J. Chem. Phys.; 68: No. 5, 
2243-2246(1 Mar 1978). 

The organic salt choline chloride exists in two crystalline 
polymorphs. One (the a form) is extraordinarily sensitive to ionizing 
radiation, the other (the 8 form) is not. The present report describes 
an x-ray diffraction study of the 8 form. The structure has been 
found to be highly disordered face centered cubic. A reasonable 
least-square refinement of the intensity data has been achieved in the 
centrosymmetric space group Fm3 or Fm3m by use of a molecular 
model with restrained bond lengths. The results show that in the 8 
form the electronic density due to the choline cation is closely 
spaced around the N, so that hydrogen bonding to the chloride is 
unlikely. Comparison with infrared and NMR data indicates that the 
disordering is dynamic and can be ascribed to rotations of the 
choline ion around crystallographic symmetry axes. Possible connec- 
tions of these results with the radiation stability of the 8 form are 
discussed. 


28917 Lattice parameters and thermal expansion of solid CD,. 
Baer, D.R.; Fraass, B.A.; Riehl, D.H.; Simmons, R.O. (Physics 
Department of Materials Research Laboratory University of Illinois 
at Urbana-Champaign Urbana, Illinois 61801). J. Chem. Phys.; 68: 
No. 4, 1411-1417(15 Feb 1978). 

Precise measurements of the lattice parameters of solid CD, 
at saturated vapor pressure are reported for temperatures from 4.4 to 
60 K. The x-ray results show two first order phase transitions near 
26.9 and 22.0 K. For the two cubic phases, the lattice parameter a 
has been measured to an accuracy of 15 ppm, while for the low 
temperature tetragonal phase, the parameters c and a have been 
obtained to roughly 150 ppm. The thermal expansion for all three 
phases has been calculated from the data. Several interesting proper- 
ties of the phase transitions are described. 


28918 Lattice dynamics of fec *He. Stassis, C.; Kline, G.; Kami- 
takahara, W.; Sinha, S.K. (Ames Laboratory-ERDA and Depart- 
ment of Physics, Iowa State University, Ames, Iowa 50011). Phys. 
Rev., B; 17: No. 3, 1130-1135(1 Feb 1978). 

The lattice dynamics of solid fcc *He, at a molar volume of 
11.7 cm’, has been investigated using inelastic-neutron-scattering 
techniques. Well-defined phonon peaks, whose widths could be 
accounted for by the instrumental resolution, were observed in the 
vicinity of the zone center; however, these phonon peaks, when 
taken on opposite sides of a reciprocal-lattice point, exhibited intensi- 
ty differences which could not be accounted for by conventional 
harmonic theory. These observations indicate the presence of inter- 
ference terms between one-phonon and multiphonon scattering. 
From approximately halfway to the zone boundary the phonon 
peaks of the L[100], T2[111], and L[111] branches exhibited apprecia- 
ble broadening which was particularly pronounced in the vicinity of 
the point X of the Brillouin zone. Close to the zone boundary these 
phonons were found to be asymmetric with a rather long tail on the 
high-energy side. These observations are in qualitative agreement 
with the theoretical calculations of the scattering function. The 
measured dispersion curves, along the [100], [110], and [111] symme- 
try directions, were found to be in good agreement with Horner's 
theory. The latter theory is found to be in more satisfactory agree- 
ment with the experimental observations than the cutoff theories 
used in the heavier rare-gas solids. 


28919 X-ray absorption at high pressure. Ingalls, R.; Garcia, 
G.A.; Stern, E.A. (University of Washington, Seattle, Washington 
98195). Phys. Rev. Lett.; 40: No. 5, 334-336(30 Jan 1978). 

Initial measurements reported on the extended x-ray-absorp- 
tion fine structure (EXAFS) of the Fe K edge in FeS: to 64 kbar and 
FeF2 to 21 kbar. With this new technique the Fe-Fe spacings are 
directly observed to vary in accordance with high-pressure x-ray 
diffraction measurements of the corresponding lattice parameters. In 
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contrast, the Fe-S spacing in pyrite is found to be much less 
compressible. Pressure reduction of the mean-square deviations in 
the iron-ligand bond lengths are also given. 


28920 Central-peak enhancement in hydrogen-reduced SrTiOs. 
Hastings, J.B.; Shapiro, S.M.; Frazer, B.C. (Brookhaven National 
Laboratory, Upton, New York 11973). Phys. Rev. Lett.; 40: No. 4, 
237-239(23 Jan 1978). 

A neutron-scattering study of the structural phase transition 
in hydrogen-reduced crystal of SrTiO; shows a systematic enhance- 
ment of the central-peak intensity with increasing defect concentra- 
tion. T/sub c/ is found to decrease linearly with increasing carrier 
concentration. The results provide direct experimental evidence for 
the involvement of a defect mechanism in central-peak formation. 


PROPERTIES 


REFER ALSO TO CITATION(S) 28232, 28670, 28671, 28672, 
28673, 29168 


28921 (LBL—7370) Excited state electron spin coherence 
(ESESC) studies of triplet states in molecular solids. Tarrasch, M.E. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Feb 
1978. Contract W-7405-ENG-48. 110p. Dep. NTIS, PC A06/MF 
A0l. 

The field of coherent spectroscopy of two-level systems is 
applied to the lowest triplet state of organic molecules. By neglect- 
ing the triplet sublevel not coupled by the field, it is possible to 
describe the remaining two levels with Feynman-Vernon-Hellwarth 
geometrical representation of a general two-level system. The equa- 
tions of motion of the pseudomagnetization are derived after trans- 
formation to the rotating frame, as are Bloch-type equations which 
include phenomenological relaxation times. The loss of coherence 
due to exchange between triplet states with different Larmor fre- 
quencies but identical zero-field dipolar tensor axes is then discussed. 
By writing two sets of coupled Bloch equations, expressions for the 
effective decay rate and frequency shift of the experimentally moni- 
tored triplet system are derived and discussed in the limits of slow 
and rapid exchange. This analysis is applied to intramolecular tunnel- 
ing between different configurations of cyclopentanone. It is shown 
by both spin locking and CW spectra that the tunneling rate is 
considerably slower than the phosphorescence decay rate of the 
lowest triplet state. Rotary echoes are considered, both on- and off- 
resonance, with Average Hamiltonian theory. It is shown that 
relaxation fields perpendicular to the driving field are averaged 
while those parallel to it are not. The inhomogeneity in the broaden- 
ing mechanism is completely removed by on-resonance rotary 
echoes but only partially eliminated by off-resonance rotary echoes. 
Calculations for off-resonance rotary echo intensities are presented 
and extended to include triplet sublevel population kinetics and 
inhomogeneous broadening. Finally, experimental observation of 
rotary echoes in several 1,2,4,5-Tetrachlorobenzene systems is re- 
ported and compared with the theoretical predictions made. 


28922 (NTIS/PS—77/0846) Carbon and graphite. Part 3. graph- 
ite-physical, mechanical, and structural studies (a bibliography with 
abstracts). Report for 1964-Aug 77. Smith, M.F. (National Technical 
Information Service, Springfield, Va. (USA)). Oct 1977. 269p. NTIS 
PC NO1/MF NO1. 

Research on the physical, mechanical, and structural proper- 
ties of graphite are presented. Studies of graphite composites and 
fibers are excluded along with graphite chemistry. The majority of 
these studies deal with the use of graphite as a reactor material. (This 
updated bibliography contains 264 abstracts, 55 of which are new 
entries to the previous edition.) 


28923 (SAND—77-0973) Thermal diffusivity measurement of 
temperature sensitive materials by an extended pulse technique. Don- 
aldson, A.B.; Faubion, B.D. (Sandia Labs., Albuquerque, N.Mex. 
(USA); Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. 
(USA)). 1977. Contract EY-76-C-04-0789. 8p. (CONF-770847—5). 
Dep. NTIS, PC A02/MF AO1. 

From 15. international thermal conductivity conference; 
Ottawa, Ontario, Canada (24 Aug 1977). 

A theoretical analysis of the problem includes extended pulse 
effects, radial heat conduction effects, and surface heat loss effects. 
The results are used to consider (1) the regime of pulse times for 
which data reduction can be based on the instantaneous pulse model, 
(2) the regime of specimen diameter/thickness ratios for which radial 
conduction effects can be neglected (this consideration allows mini- 
mizing explosive mass and hence, the hazard) and (3) the estimation 
of the front surface temperature during heating (so that ignition or 
decomposition temperatures are not reached). Also, the results of 
experiments with the explosives HNS and RDX are discussed. Data 
reduction is made by finding the values of thermal diffusivity and 
surface heat loss coefficients which minimize the sum of the squares 
deviation between the experimental response curve and the theoreti- 
cal response curve. 
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28924 (SAND—77-1479C) Sustained molten steel/concrete in- 
teractions tests. Powers, D.A. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1977. Contract EY-76-C-04-0789. 8p. Dep. NTIS, PC A02/ 
MF AOl1. 

Four tests of the sustained interaction between high-tempera- 
ture steel melts and two varieties of concrete are described. Induc- 
tive heating was used to keep the 200Kg stainless steel melts liquid 
for periods of up to 20 min. A cover assembly over the melt- 
concrete system controlled emissions produced by the interactions so 
that quantification of phenomena produced in the tests could be 
attempted. Measurements of the gas composition, gas temperature, 
gas generation rate, aerosol emissions, upward heat-flux from the 
melt, and melt-temperature were made. Gases liberated from the 
concrete were found to be chemically reduced principally to carbon 
monoxide and hydrogen as they passed through the melt. The tests 
provided some evidence that stainless steel may also catalyze the 
hydrogenation of carbon monoxide to yield hydrocarbons such as 
methane, ethene, and ethane in the gas stream. The hydrogen/ 
carbon ratio in the gases was not the same as the ratio in the 
concrete. It is suggested that the gas composition is indicative of the 
nature of thermal front penetration into the concrete. It is suggested 
that the gas composition is indicative of the nature of thermal front 
penetration into the concrete. Gas evolution rates in the test were 
marked by long and short period oscillations. The short period 
oscillations are explained in terms of gas escape from the melt. Long 
period oscillations are not well understood but may be the result of 
heterogeneity or water migration in the concrete. Copious aerosol of 
very fine particle size was generated during the tests. Concrete 
erosion was found to be predominantly downward. 


28925 (UCRL—79499) Laser-excited fluorescence spectroscopy 
of oxide glasses. Weber, M.J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 1 Jun 1977. Contract W-7405-ENG-48. 
10p. (CONF-7706112—1). Dep. NTIS, PC A05/MF A011. 

From 7. conference on amorphous and liquid semiconductors; 
Edinburgh, UK (27 Jun 1977). 

Laser-induced fluorescence line narrowing was applied to 
investigate the local fields and interactions of paramagnetic ions in 
oxide glasses. Studies included the site dependence of energy levels, 
radiative and nonradiative transition probabilities, homogeneous line 
broadening, and ion—ion energy transfer of rare earth ions. These 
results and the experimental techniques are reviewed briefly; the use 
of paramagnetic ions other than the rare earths is also considered. 
Recently, laser-excited fluorescence spectroscopy was used to inves- 
tigate modifications in the local structure of lithium borate glass 
caused by compositional changes and phase separation and the site 
dependence of nonradiative relaxation of paramagnetic ions by mul- 
tiphonon processes. These results and their implications are dis- 
cussed. 6 figures. 


28926 Measurements of the electronic and nuclear contributions 
to the nonlinear refractive index of beryllium fluoride glasses. Weber, 
M.J.; Cline, C.F.; Smith, W.L.; Milam, D.; Heiman, D.; Hellwarth, 
R.W. (Lawrence Livermore Laboratory, University of California, 
Livermore, California 94550). Appl. Phys. Lett.; 32: No. 7, 403-405(1 
Apr 1978). 

The nonlinear refractive-index coefficient nz of three berylli- 
um fluoride glasses was measured at 1064 nm using time-resolved 
interferometry. The refractive-index nonlinearity of amorphous BeF2 
is the smallest reported for any solid. From Raman scattering 
spectra, the nuclear contribution ne was found to be =20-30% of the 
total, a factor similar to that for oxide glasses. 


28927 New phenomenon in the absorption of oxygen on silicon. 
Garner, C.M.; Lindau, I.; Su, C.Y.; Pianetta, P.; Miller, J.N.; Spicer, 
W.E. (Electrical Engineering Department, Stanford University, 
Stanford, California 94305). Phys. Rev. Lett.; 40: No. 6, 403-406(6 Feb 
1978). 

An Oz adsorption state on the Si(111) 2 x 1 surface has been 
found which will remove surface states without producing a chemi- 
cal shift of the Si 2p core level, this behavior suggesting a strongly 
covalent bond. This state is obtained by using an initial exposure 
pressure of 10-* Torr. Exposures using an initial exposure pressure of 
10-® Torr also remove the surface states but produce a 2.0 eV Si 2p 
chemical shift indicating an ionic bond different from that of SiO. 
(shift of 3.8 eV). 


28928 High-pressure studies of Jahn-Teller-split luminescence in 
alkali halides doped with In* and Tl*. Klick, D.; Drickamer, H.G. 
(Department of Physics, School of Chemical Sciences, and Materials 
Research Laboratory, University of Illinois at Urbana-Champaign, 
Urbana, Illinois 61801). Phys. Rev., B; 17: No. 3, 952-963(1 Feb 1978). 
Measurements of steady-state intensity and lifetime were 

made over a range of pressures (4-60 kbar) and tem mperatures (100- 
300 °K) for five alkali-halide crystals doped with In* and Tl*. The 
emission spectrum is a doublet (or a triplet in the case of CsI:TI), 
caused by a Jahn-Teller splitting of the excited state. The relative 
intensity distribution of the spectral peaks as a function of tempera- 
ture and pressure determines the parameters for a model of two 
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levels in “dynamic equilibrium.” The same model predicts lifetime 
changes with temperature and pressure which are in excellent agree- 
ment with the data for the In*-doped compounds. For the TI*- 
doped compounds, metastable states control the lifetime, and param- 
eters are extracted from the data for a multilevel model. Level 
splittings, level degeneracies, and intrinsic radiative rates are among 
the parameters determined in this study. 


28929 Ultrasonic, dilatometric, and dielectric study of uniaxial- 
stress effects in a barium-calcium titanate ceramic. Fritz, I.J. (Sandia 
Laboratories, Albuquerque, New Mexico 87115). J. Appl. Phys.; 49: 
No. 2, 788-794(Feb 1978). 

The effect of uniaxial stress up to 400 MPa (4 kbar) on a 
number of mechanical and dielectric properties of Ba/sub 0.92/Ca/ 
sub 0.08/TiOs ceramic has been studied. The various results have 
been interpreted in terms of domain reorientation processes (90° 
switching) which occur in response to the applied stress. The mea- 
surements made include the following: (1) logitudinal sound velocity 
normal to the stress direction at 23 °C, (2) mechanical strain parallel 
and normal to the stress direction at 23 °C, (3) dielectric constant €3 
parallel to the stress direction at 23 °C, (4) €& as a function of 
temperature in the range 23-160 °C at various stress levels, and (5) 
electrical hysteresis loops at 23 °C with poling field parallel to the 
stress direction. The samples used in experiments (1) -(4) were 
unpoled. Experiments (1), (2), (3), and (5) indicate anomalous behav- 
ior in the 0-200-MPa range which can be explained qualitatively in 
terms of domain reorientation effects, and this interpretation has 
been confirmed by annealing experiments which rerandomize the 
domains. Experiment (4) shows that the Curie temperature T/sub c/ 
increases with increasing stress. This is to be contrasted to the 
decrease of T/sub c/ as a function of hydrostatic pressure and can 
again be explained as due to domain reorientation effects. For 
experiments (1) -(3), a quantitative calculation has been made of the 
magnitude of the anomalies to be expected for complete reorienta- 
tion by utilizing a modified Voigt averaging scheme, and the results 
are in good agreement with the measured values. 


28930 Superconducting wires of PbMo/sub 5.1/S. by a powder 
technique. Luhman, T.; Dew-Hughes, D. (Brookhaven National 
Laboratory, Upton, New York 11973). J. Appl. Phys.; 49: No. 2, 936- 
938(Feb 1978). 

Wires of PbMo/sub 5.1/Sg have been prepared by drawing 
sintered and powdered ternary sulfide in a metal sheath. Subsequent 
annealing at high temperatures (850-1000 °C) is necessary to restore 
T/sub c/ to its maximum value ~ 14.4 K. The sheath material must 
not react with and reduce the sulfide, and of the common metals this 
limits the choice to silver. Critical fields B/sub c2/ (4.2 K) =51 T of 
these wires are the same as for the best powder samples, but current 
densities, J/sub c/ (4.2 K, 4 T) ~ (1-5) x 107 A/m%, are disappoint- 
ingly low. 


28931 Valence-band Auger line shapes for Si surfaces: Simplified 
theory and corrected numerical results. Feibelman, P.J.; McGuire, 
E.J. (Sandia Laboratories, Albuquerque, New Mexico 87115). Phys. 
Rev., B; 17: No. 2, 690-698(15 Jan 1978). 

A reduced version of the independent-electron theory of 
Auger line shapes is given that takes advantage of the general 
smallness of those components of a solid’s local density of states 
(LDOS) matrix which are off-diagonal in angular momentum. Thus 
we present approximate formulae which relate the valence-band 
Auger line shapes of a solid simply to its angular-momentum project- 
ed LDOS near a surface. Using these simplified formulae, we have 
located and corrected a number of numerical errors in our previous 
calculations of the Auger line shapes of Si. We present corrected 
results here, showing that the independent-electron theory, coupled 
with the use of atomic Auger matrix elements for Si, actually 
predicts too large a probability of L/sub 2,3/MiM/sub 2,3/ decay 
relative to that for L/sub 2,3/M/sub 2,3/M/sub 2,3/ decay to give 
good agreement with measured Si L/sub 2,3/VV Auger line shapes. 
Possible reasons for the experimental smallness of the L/sub 2,3/ 
MiM/sub 2,3/ Auger decay rate are discussed. The Si L:L/sub 2,3/ 
V Coster-Kronig line is also recalculated and shown to be in 
correspondence with the simplified theory of Auger transitions. 


28932 Nature of conduction-band surface resonances for Si(111) 
surfaces with and without chemisorbed overlayers. Schlueter, M.; 
Cohen, M.L. (Bell Laboratories, Murray Hill, New Jersey 07974). 
Phys. Rev., B; 17: No. 2, 716-725(15 Jan 1978). 

Conduction-band surface resonances up to 15 eV above the 
fundamental gap are calculated for clean Si(111), Si(111) with che- 
misorbed hydrogen, and Si(111) with chemisorbed chlorine. The 
studies are based on previously determined self-consistent pseudopo- 
tentials, which have been calculated in the repeated slab configura- 
tion. The influence of this artificial geometry on states above the 
vacuum level is discussed and the induced systematic errors are 
estimated. A number of strong surface resonances are found. Opti- 
cal-absorption spectra between surface bound states and these reson- 
ances are calculated in the dipole approximation. The spectra show 
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marked structure and anisotropy. They are compared with electron- 
energy-loss spectra and constant-initial-state photoelectron spectra. 


28933 Superconductivity of gallium phosphide at high pressure. 
Vereshchagin, L.F.; Yakovlev, E.N.; Timofeev, Y.A.; Vinogradov, 
B.V. (Institute of High Pressure Physics). JETP Lett. (USSR) (Engl. 
Transl.); 26: No. 2, 55-56(20 Jul 1977). 

A superconducting transition has been observed in the metal- 
lic modification of gallium phosphide. The superconducting transi- 
tion temperature is T/sub c/=6.6 +- 0.1 K and decreases with 
increasing pressure. 


28934 Magnetization anomalies in yttrium-erbium and yttrium- 
holmium iron garnets in strong fields at low temperature. Demidov, 
V.G.; Levitin, R.Z. (Moscow State University). Sov. Phys. - JETP 
(Engl. Transl.); 45: No. 3, 581-584(Mar 1977). 

The magnetization of yttrium iron garnet single crystals 
doped with holmium or erbium is measured in fields up to 200 kOe 
and at helium temperatures along different crystallographic direc- 
tions. Anomalies in the magnetization of the ferrimagnets are ob- 
served in strong magnetic fields. It is shown that the anomalies in 
iron garnets with erbium impurities are due to the appearance of a 
noncollinear magnetic structure of the iron and erbium sublattices. 
The field dependence of the magnetization anomalies of iron garnets 
doped with holmium is different. It is suggested that these anomalies 
are due to the crossing of the ground and excited levels of the Ho* 
ion in the field. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 28231, 28335 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 28232 


28935 Intrinsic defects in cadmium sulfide irradiated with ther- 
mal neutrons. Ermolovich, I.B.; Gorbunov, V.V.; Konozenko, I.D. 
(Institute of Semiconductors, Academy of Sciences of the Ukrainian 
SSR, Kiev). Sov. Phys. - Semicond. (Engl. Transl.); 11: No. 9, 1061- 
1064(Sep 1977). 

Intrinsic defects in both CdS sublattices were formed as a 
result of the (n, y) reaction which occurred when CdS was irradiat- 
ed with thermal neutrons. A study was made of the influence of such 
irradiation on the spectrum of trapping and recombination levels. 
Two batches of samples prepared by very different methods and 
characterized by different impurity compositions were used. Donor- 
type defects were identified with traps by an additional investigation 
of the thermally stimulated conductivity of samples irradiated with 
high-energy electrons, which created point defects only in the sulfur 
sublattice. The results made is possible to draw a number of conclu- 
sions on the nature of local centers in CdS. In particular, it was 
established that the centers responsible for the short-wavelength red 
luminescence (A/sub max/=0.700-0.728 1) were most likely diva- 
cancies [V~/sub Cd/V*/sub S/]®% the relationship between the IR-1 
band (1.03 4) and V/sub CD/ was confirmed; the traps with 0.12 +- 
0.02 eV were attributed to V/sub S/ and those with 0.06 +- 0.02 eV 
to Cd/sub i/. 


CHEMISTRY 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 29358 


28936 (ARH-SA—296) Actinide analytical program for charac- 
terization of Hanford waste. Johnson, S.J.; Winters, W.I. (Atomics 
International Div., Richland, Wash. (USA). Rockwell Hanford Op- 
erations). 1977. Contract EY-76-C-06-2130. 11p. (CONF-771031— 
12). Dep. NTIS, PC A02/MF AO1. 

om 21. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (4 Oct 1977). 

The objective of this program has been to develop faster, 
more accurate methods for the concentration and determination of 
actinides at their maximum permissible concentration (MPC) levels 
in a controlled zone. These analyses are needed to characterize 
various forms of Hanford high rad waste and to support character- 
ization of products and effluents from new waste management proc- 
esses. The most acceptable methods developed for the determination 
of #8°Pu, Pu, *°7Np, *41Am, and 74°Cm employ solvent extraction 
with the addition of tracer isotopes. Plutonium and neptunium are 
extracted from acidified waste solutions into Aliquat-336. Americium 
and curium are then extracted from the waste solution at the same 
acidity into dihexyl-N,N-diethylcarbamylmethylenephosphonate 
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(DHDECMP). After back extraction into an aqueous matrix, these 
actinides are electrodeposited on steel disks for alpha energy analy- 
sis. Total uranium and total thorium are also isolated by solvent 
extraction and determined spectrophotometrically. 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 


28937 Radioisotopes used in new coal analysis technique. J. Jnter- 
discip. Cycle Res.; 49: No. 26, 11-14(4 Nov 1977). 

New techniques to measure the energy, ash and moisture 
contents of coal are being developed by the Australian Atomic 
Energy Commission. The techniques, which involve the use of 
radioisotopes are still in the laboratory stage, although the method 
for ash analysis has been patented in 10 countries. Work on the 
analysis of calorific content using a neutron technique is progressing 
but is at an earlier stage of development than for ash content 
determination. 


CHEMICAL PROCEDURES 


28938 (PB—271965) Fusion method for the measurement of plu- 
tonium in soils: single-laboratory evaluation and interlaboratory col- 
laborative test. Report for 1 Jan 74—30 Sep 76. Hahn, P.B.; Bretth- 
auer, E.W.; Altringer, P.B.; Mathews, N.F. (Environmental Moni- 
toring and Support Lab., Las Vegas, Nev. (USA)). Jul 1977. 77p. 
(EPA/600/7—77-078). NTIS PC A05/MF AO. 

This report presents the results of a single-laboratory evalua- 
tion and an interlaboratory collaborative test of a method for meas- 
uring plutonium in soil. The method employs potassium fluoride and 
potassium pyrosulfate fusions to decompose a 10-gram sample, 
barium sulfate precipitations, solvent extraction and electrodeposi- 
tion to isolate the plutonium, and alpha spectrometry to measure the 
plutonium. The method is appended to the report. Also discussed are 
several problem areas associated with environmental actinide analy- 
ses. These include the difficulties which may be anticipated in 
requiring monitoring laboratories to adopt a specific complex 
method of this type. Suggestions are presented for improving agree- 
ment between laboratories by establishing criteria for analytical 
results rather than requiring specific methodology. 


28939 (SAND—77-1899) Chemical analysis technique for the 
determination of chloride, ammonium, and cyanide in the explosive, 5- 

tetrazolat taammine cobalt (III) perchlorate (CP). Merrill, 
R. M. (Sandia Labs., Albuquerque, N.Mex. (USA)). Mar 1978. Con- 
tract EY-76-C-04-0789. 24p. Dep. NTIS, PC A02/MF AOl1. 

Rapid, sensitive, and simple techniques for the analysis of Cl-, 
NH,*, and CN™ ions in production lots of the explosive, 5- 
cyanotetrazolatopentaammine cobalt (III) perchlorate, CP, have 
been developed. These ions are corrosive and would be incompatible 
with metallic materials in components containing the explosive. 
Chloride and ammonium ions are analyzed over a range of 0.2 to 80 
ppM using specific ion electrodes. Accuracy is 5 to 10 percent of the 
absolute values. Cyanide is analyzed using an iodimetric titration to a 
starch endpoint. Concentrations of CN™ as low as 3 pg in a 100 mg 
sample of explosive can be detected. Details of the analytical proce- 
dures are given and possible interferences have been investigated. 


28940 Methane analyzer. Neti, R.M.; Roggenkamp, R.L. (to 
Beckman Instruments, Inc.). US Patent 4,063,895. 20 Dec 1977. Filed 
date 12 Jul 1976. 12p. 

A reactor for removing contaminants such as reactive hydro- 
carbons from the gas being sampled by gas component determination 
apparatus is disclosed. A confined path is disposed adjacent a high 
purity quartz lamp capable of generating low order wavelengths. By 
selecting the flow rate of the sample gas past the quartz lamp in the 
presence of ozone, all hydrocarbons can be photo-oxidized or all 
hydrocarbons with the exception of methane. Apparatus is also 
disclosed employing the reactor wherein the methane content of a 
sample gas can be determined. The sample gas is alternately meas- 
ured as to the quantity of all hydrocarbons contained therein and 
then measured for methane. The difference between the two read- 
ings is indicative of the amount of non-methane hydrocarbons pres- 
ent. 14 claims, 5 figures. 





RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 27937, 29260, 29309, 29310 


28941 (AERE-R—8737) Determination of the isotopic composi- 
tion of plutonium by gamma-ray spectrometry. Banham, M.F. (SEE 
ALSO- 6413030 UKAEA Research Group, Harwell. Atomic 
Energy Research Establishment). Jun 1977. 3lp. Dep. NTIS (US 
Sales Only), PC A03/MF AOl1. 

Knowledge of the isotopic composition of plutonium is of 
fundamental importance in the understanding of the nuclear physics 
of reactors, and for fuel reprocessing and waste management. The 
methods currently in use, mass spectrometry and alpha spectrom- 
etry, are destructive of the sample, time consuming and expensive. 


CHEMISTRY 2975 


Gamma ray spectrometry, making use of the very high resolution 
now possible with the lithium drifted germanium detector, has been 
investigated as an alternative. Results are presented which indicate 
that this method could be very advantageous because it can be 
applied nondestructively to a wide range of sample configurations. 
Initial investigations indicate that the measurements can also 
made in the presence of 7*1Am, uranium and also fission products up 
to about 2 mcs of mixed fission products/gm of plutonium. 9 tables, 7 
figs. 


28942 (ARH-SA—297) Statistically designed experiment to de- 
termine the effect of non homogeneity on NDA measurements for 
plutonium. Schilling, A.E.; McRae, L.P.; Shepard, D.F.; Furner, 
G.T.; Sebelien, D.A. (Atomics International Div., Richland, Wash. 
(USA). Rockwell Hanford Operations). 1977. Contract EY-76-C-06- 
2130. 8p. (CONF-771031—13). Dep. NTIS, PC A02/MF AO1. 

From 21. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (4 Oct 1977). 

A statistically designed experiment to determine any signifi- 
cant bias associated with the NDA assay of plutonium-bearing 
materials was performed. For this experiment, a series of NDA 
plutonium standards consisting of anhydrous calcium sulfate (drier- 
ite) and silicon dioxide (sea sand) with varying degrees of homo- 
geneity and plutonium content were prepared. All standards were 
analyzed nondestructively for plutonium content by the Segmented 
Gamma-Scan Assay System (SGSAS). Statistical evaluation of these 
assays resulted in the following conclusions: (1) For homogeneous 
standards of different plutonium content and matrix density, no 
significant bias in the measured plutonium content was observed. (2) 
For nonhomogeneous standards of different plutonium content and 
matrix density, a maximum negative bias of 19% on the measured 
plutonium content was observed. This bias occurred only when the 
total plutonium content was contained within the lower or upper 
15% of the standard. 


28943 (COO—3568-15) Natural matrix standards. Bowen, V.T. 
(Woods Hole Oceanographic Institution, Mass. (USA)). 1976. Con- 
tract EY-76-C-02-3563;EY-76-S-02-3568. 6p. (CONF-7610141—1). 
Dep. NTIS, PC A02/MF AO}. 

From Low-level measurement techniques; Paris, France (4 
Oct 1976). 

Environmental radiochemistry needs, for use in analytical 
intercomparison and as standard reference materials, very large 
homogeneous samples of a variety of matrices, each naturally con- 
taminated by a variety of longer-lived radionuclides, at several 
different ranges of concentrations are described. The reasons for this 
need are discussed, and the minimum assortment of matrices of 
radionuclides, and of concentrations is established. Sources of suit- 
able materials are suggested, and the international approach to 
meeting this need is emphasized. 


28944 Solvent extraction method for determination of plutonium 
in soft tissue. Singh, N.P.; Ibrahim, S.A.; Cohen, N.; Wrenn, M.E. 
(New York Univ. Medical Center, NY). Anal. Chem.; 50: No. 2, 357- 
360(Feb 1978). 

A simple, quick, and accurate method has been developed for 
the determination of plutonium isotopes in soft tissues. First 74?Pu 
tracer is added and then the tissues are digested using concentrated 
nitric acid followed by a mixture of nitric and sulfuric acids. Plutoni- 
um is then coprecipitated with iron carrier after the addition of 
ammonium hydroxide. The precipitate is dissolved in HNOs (1 : 1) 
after complete removal of sulfate ions and the acidity adjusted to 3 
M. Plutonium is maintained in the +4 valence state and extracted 
twice with 25 percent trilaurylamine in xylene (pre-equilibrated with 
3M nitric acid). The organic phase is washed twice with equal 
volumes in 10 M HCl to remove traces of thorium and then with 
HNO; to remove iron and uranium. Plutonium is then scrubbed from 
the trilaurylamine phase two times with 2 M H2SQ,, evaporated 
almost to dryness, electrodeposited onto a platinum planchet, and 
counted by alpha spectrometry with a surface barrier silicon diode. 
The final recovery ranged from 49 to 85 percent with a mean of 61 
percent. 


28945 Test chamber for alpha spectrometry. Larsen, R.P. (to 
Energy Research and Development Administration). US Patent 
4,045,673. 30 Aug 1977. Filed date 12 May 1976. 4p. 

PAT-APPL-685,589. 

Alpha emitters for low-level radiochemical analysis by mea- 
surement of alpha spectra are positioned precisely with respect to 
the location of a surface-barrier detector by means of a chamber 
having a removable threaded planchet holder. A pedestal on the 
planchet holder holds a specimen in fixed engagement close to the 
detector. Insertion of the planchet holder establishes an O-ring seal 
that permits the chamber to be pumped to a desired vacuum. The 
detector is protected against accidental contact and resulting 
damage. 


28946 Enhancing the accuracy in the course of coal ash content 
measurement from the forward scattered gamma-radiation intensity. 
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Vasil’ev, A.G.; Onishchenko, A.M. (Moskovskij Gornyj Inst. 
(USSR)). Zavod. Lab.; 43: No. 1, 51(1977). (In Russian). 

Studied is the possibility of increasing the precision of the 
coal ash content determination according to the gamma-intensity 
scattered forward with the use of scintillation detector. Americium- 
241, thulium-170, and sodium iodide crystal 40x40 mm are used as 
radiation sources. Shown are the possibility of improving the ash 
content sensitivity in registering the americium-241 gamma-intensity, 
the possibility of compensating the influence of iron oscillation in 
selective registration of thulium-170 gamma-intensity, as well as the 
possibility of simultaneously determining the ash and iron contents in 
coal while registering the thulium-170 gamma-intensity in two ener- 
getic ranges. 


28947 Polarized radiation produced by scatter for energy disper- 
sive x-ray fluorescence trace analysis. Ryon, R.W. (Univ. of Califor- 
nia, Livermore). pp 575-590 of Advances in x-ray analysis. Vol. 20. 
Newkirk, J.B. (ed.). New York; Plenum Publishing Corp. (1977). 

Polarized x-radiation produced by scatter at 90° from boron 
carbide is shown to be a superior excitation source for the measure- 
ment of trace elements by energy dispersive x-ray fluorescence. In a 
close-coupled system which uses a high power x-ray tube as the 
primary source, the losses due to the geometric requirements and 
scattering efficiency of the polarizer can be more than compensated. 
With the system described here which uses a Mo anode x-ray tube, 
detection limits for the elements between K and Sr in NBS orchard 
leaves are approximately 2 to 4.5 times lower using polarized excita- 
tion in comparison to direct excitation, and about <1 to 3 times 
lower in comparison to secondary excitation. 


SPECTRAL PROCEDURES 
REFER ALSO TO CITATION(S) 27752 


28948 (AD-A—046530) Coherent anti-stokes Raman spectros- 
copy. Addendum to final report. Byer, R.L.; Henesian, M.A. (Stan- 
ford Univ., Calif. (USA). Edward L. Ginzton Lab.). Oct 1977. 
Contract N00014-75-C-0894. 26p. (GL—2751). NTIS PC A03/MF 
AOl. 

Coherent Anti-Stokes Raman Spectroscopy (CARS) is com- 
bined with high resolution interferometry to measure the absolute 
Raman shift of the Q(2) vibrational line in D2. The preliminary value 
found is 2,987.237 + or - .001/cm. Such precision is essential for the 
testing of ab-initio energy level calculations for the hydrogen iso- 
topes. A study is also made of the pressure dependence of the nu(Z) 
spectral band for methane (CHs). 


28949 Trimethylsily] ether formation to quantitate hydroxyls by 
nuclear magnetic resonance spectrometry. Schweighardt, F.K.; Ret- 
cofsky, H.L.; Friedman, S.; Hough, M. (Energy Research Center, 
Pittsburgh). Anal. Chem.; 50: No. 2, 368-371(Feb 1978). 

An NMR method is described for the characterization and 
uantitation of hydroxyl groups in complex organic mixtures by 
ormation of their trimethylsilyl (TMS) derivatives. A series of 
model compounds was used to demonstrate the ninefold enhance- 
ment in proton NMR sensitivity, which subsequently gave a calcu- 
lated hydroxyl content with an average error of 5 percent for both 
reproducibility of the measurement and agreement to the known 
hydroxyl content. This study also showed the unique chemical shift 
attributed to each class of hydroxyl-containing compounds. The 
method was then applied to the characterization of hydroxyl groups 
found in coal liquefaction oils and asphaltenes. 


28950 Comparison of a theoretical model and sensitivity factor 
calculations for quantification of SIMS data. Smith, D.H.; Christie, 
W.H. (Oak Ridge National Lab., TN). Jnt. J. Mass Spectrom. Ion 
Phys.; 26: 61-76(1978). 

A comparison of the accuracies of two calculating techniques 
used to quantify SIMS data from 13 NBS glass and 5 NBS iron 
standards was made. The two techniques are a theoretical one based 
on the assumption of local thermal equilibrium and an empirical one 
using average sensitivity factors. The results show that, if a suitable 
set of sensitivity factors exists, more accurate results are obtained 
through their use. The results were within a factor of 2 of theoretical 
expectations using sensitivity factors 85 percent of the time; the 
corresponding number for the theoretical approach is ca 55 percent. 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 28944 


INORGANIC AND PHYSICAL CHEMISTRY 


28951 (COO/2873—2) Theory of chemical kinetics. Progress 
report, May 1, 1977—January 15, 1978. Ross, J. (Massachusetts Inst. 
of Tech., Cambridge (USA)). [nd]. Contract EY-76-S-02-2873. 22p. 
Dep. NTIS, PC A02/MF AO1. 
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Recent work on Franck—Condon factors in studies of the 
dynamics of chemical reactions is related; emphasis was on simple 
chemical rearrangement reactions. Other work concerned collision- 
free unimolecular decomposition of large molecules at a given total 
energy, equations of motion for simple quantum systems that are 
strongly driven by an external field and are modulated stochastically 
by a coupling to a bath, and the efficiency of rate processes in 
irreversible chemical reactions. This report is descriptive in nature; 
results of the work have been published in appropriate journals, and 
an extensive publication list is included. (RWR) 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 28509, 28973 


28952 (AD-A—046531) New ferraboranes. Structural analogues 
of hexaborane (10) and ferrocene. A complex of cyclic BsHio(-), a 
counterpart of C;H;(-). Technical report. Weiss, R.; Grimes, R.N. 
(Virginia Univ., Charlottesville (USA). Dept. of Chemistry). Oct 
1977. Contract N00014-75-C-0305. 10p. (TR—24). NTIS PC A02/ 
MF AOl. 

A new metalloborane, 2-(eta(5)-CsHs)FeBsHio (I), was pre- 
pared in the reaction of FeCh, Na(+)CsHs(-), and Na(+)BsHs(-) in 
tetrahydrofuran at 25° and isolated as violet crystals via silica gel 
chromatography. 


28953 (AD-A—046650) Reactions of potassium—graphite. Berg- 
breiter, D.E.; Killough, J.M. (Texas A and M Univ., College Station 
(USA). Dept. of Chemistry). 1 Nov 1977. Contract N00014-77-C- 
0426. 35p. NTIS PC A03/MF AO1. 

Graphite readily forms intercalation compounds with both 
electron donor and electron acceptor molecules in which intercalat- 
ed molecules are inserted between the planes of the original graphite 
structure. These intercalation compounds have been used as catalysts 
and as reagents in a number of reactions and, in addition, possess 
somewhat unusual physical characteristics such as modified electron- 
ic properties and a distinctive solid state structure. Our interest in 
this class of compounds arose primarily as a result of the unusual 
chemical and physical properties of alkali metal-graphites such as 
potassium-graphite. We were specifically intrigued by the catalytic 
activity of potassium-graphite and the surprising similarity of potas- 
sium-graphite to Group VIII metals in reactions like catalytic hydro- 
genation and Fischer-Tropsch synthesis. Alkali metal-graphites such 
as potassium-graphite are presumably related to the polycyclic aro- 
matic radical anions generated in the reduction of coal or heavy oils 
by strong reducing agents. The reduced species formed in these 
reactions are presently of interest as intermediates for the derivatiza- 
tion of coal or petroleum tars. (Author) 


28954 (ANL—77-90) Study of the production of well-character- 
ized aerosols using a flow reactor. Zygmunt, R.W. (Argonne National 
Lab., Ill. (USA)). Dec 1977. Contract W-31-109-ENG-38. 35p. Dep. 
NTIS, PC A03/MF AOl. 

A flow reactor system is being used to produce well-charac- 
terized aerosols reproducible in terms of particle size distribution, 
chemical composition, and concentration. These aerosols are gener- 
ated by passing air through glass frits immersed in appropriate 
solutions, with the flow reactor serving as an aging chamber for the 
aerosol. A neutral ammonium sulfate [(NH,)SO.} aerosol was the 
first to be characterized. The particle size distribution was measured 
by means of an optical counter, with the measurements showing that 
most of the aerosol particles were in the 0.5 to 0.7 ym size range. 
The chemical composition of the aerosol was determined by infrared 
spectroscopy, and the concentration was determined from the mass 
flow rate. A mass balance calculation indicated that the mass loss of 
aerosol in transit through the flow reactor was 23.0 +- 3.5 percent. 
This loss was attributed largely to sedimentation. The effects of 
diffusional deposition and coagulation were found to be negligible. 
Five factors affecting the aerosol generation in a glass frit bubbler 
system were investigated. Particle concentration increased as the 
solution concentration increased and as the solution height above the 
frit decreased. The type of frit used to generate the aerosol influ- 
enced particle size distribution, with coarse frits producing an in- 
creased concentration of the larger particle sizes. As the flow rate of 
air through the frit increased, the particle concentration also in- 
creased. Below 70 percent relative humidity, no effect on the parti- 
cle size distribution of neutral ammonium sulfate aerosol was ob- 
served with variation in relative humidity. Attempts to generate 
organic and metal-bearing aerosols were only partly successful. 


28955 Regular solution theory and the surface tensions of molten 
salt mixtures. 2. Thallium nitrate—lithium nitrate and thallium ni- 
trate—potassium nitrate. Nissen, D.A. (Sandia Labs., Livermore, 
CA). J. Phys. Chem.; 82: No. 4, 429-432(23 Feb 1978). 

The isothermal surface tensions of the binary, charge-symmet- 
rical mixtures TINO3-LiNOs; and TINOs-KNOs are compared with 
values calculated from equations based on regular solution theory. 
The deviations found are attributed to the presence of significant 
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non-Coulombic interactions in the melt which invalidate the random 
mixing assumption implicit in the theoretical equations. 


28956 Diffusion cell method for studying heterogeneous kinetics 
in the chemical reaction/diffusion controlled region. Kinetics of C + 
CO. — 2CO at 1200 to 1600°C. Yang, R.T.; Steinberg, M. (Brookha- 
ven National Lab., Upton, NY). Ind. Eng. Chem., Fundam.; 16: No. 
2, 235-242(May 1977). 

A technique utilizing a diffusion cell similar to that used by 
Stefan and by Lee and Wilke (1954) in vapor diffusivity measure- 
ments is developed to study the kinetics of heterogeneous chemical 
reactions at conditions where both diffusion and chemical reaction 
are important. Such conditions normally exist at high temperatures 
for gas-solid reactions. Theoretical treatments of the diffusion cell 
system, including a critical examination of the estimation methods of 
the high-temperature diffusion coefficients, are given. The technique 
is applied to a study of the reaction C + CO: — 2CO using a 
nuclear graphite at temperatures between 1200 and 1600°C and total 
pressure of 1 atm. A chemical rate maximum which was observed by 
other methods (Rosner, 1972) over the temperature range is also 
observed. Advantages and possible applications of this technique are 
discussed. 


28957 NMR relaxation in thermotropic liquid crystals. Wade, 
C.G. (Univ. of California, Berkeley). Annu. Rev. Phys. Chem.; 28: 47- 
73(1977). 

A discussion of experimental and theoretical studies of nucle- 
ar spin relaxation in thermotropic liquid crystals is presented. The 
review focuses upon thermotropic liquid crystals which are single- 
component systems that form mesophases upon heating from the 
solid phase. A selection of results from the literature through 1976 
chosen to illustrate the present state of knowledge covering relax- 
ation in nematic, smectic, and cholesteric liquid crystals is presented. 
46 references are cited. 


28958 Surface scattering. Ceyer, S.T.; Somorjai, G.A. (Univ. of 
California, Berkeley). Annu. Rev. Phys. Chem.; 28: 477-499(1977). 

In this review, evidence is presented to show how mass, 
angular, velocity, and surface residence time distributions have pro- 
duced and will continue to produce an improved understanding of 
the microscopic details of gas-surface interactions. Significant ad- 
vances in experiments dealing with elastic diffractive scattering, 
energy exchange, and surface reaction mechanisms with particular 
emphasis on work done in the last 5y are discussed. Molecular beam- 
surface scattering techniques are described for the examination on 
the atomic scale of such microscopic gas-surface processes as cataly- 
sis, corrosion, adsorption, desorption, and energy accommodation, 
193 references are cited. 


28959 Structural studies of precursor and partially oxidized con- 
ducting complexes. VI. A neutron diffraction study of dicesium 
tetracyanoplatinate(II) monohydrate. Johnson, P.L.; Koch, T.R.; Wil- 
liams, J.M. (Argonne National Lab., IL). Acta Crystallogr., Sect. B; 
33: 1293-1295(1977). 

Cs2[Pt(CN),].H2O, hexagonal, P6; or P6; (Cs? or Cs*), a = 
9.709 (4), c = 19.343 (8) A, Z = 6, D/sub m/ = 3.66, D/sub c/ = 
3.68 g cm™*. The structure was determined with direct methods. The 
1656 reflections collected by neutron diffraction were refined to an 
agreement index of R(Fo?) = 0.101 for all observed data and R(Fo) 
= 0.074 for 1348 data with Fo? > o(Fo”). The Pt—Pt separation is 
3.545 (1) A and the average C—Pt—Pt—C torsional angle is -32.79 
pt The Pt(CN),*> groups comprise an unusual helical Pt chain 
along c. 


28960 Crystal structure of Ks;Cu(NO.);. Klanderman, K.A.; 
Hamilton, W.C.; Bernal, I. (Brookhaven National Lab., Upton, NY). 
Inorg. Chim. Acta; 23: 117-129(1977). 

The compound crystallizes in the orthorhombic system, — 
group D’*/sub 2h/-Pbnm with cell constants of a = 21.70(4), b 
18.94(4) and c = 10.88(2) A. The unit cell volume, observed and 
calculated dinsiiies are, respectively, 4471.66 A®%, 2. 46(2) g cm™* and 
2.44 g cm™*. There are 16 molecules of KsCu(NOz2)s in the unit cell 
and the anions crystallize in the lattice as four independent 
Cu(NO2)Cs* species located at positions (c) of the space group. 
Molecularly, they are identical in pairs in spite of being 
crystallographically independent from one another. One Cu(NO2);* 
species is bound through the nitrogen of three NO™ 2 ligands and by 
two in a symmetrical, bidentate fashion. The other type of 
Cu(NO2z)s* species present in the lattice contains all modes of 
coordination of NO~ 2 when bound to a single metal center. That is, 
there are two monodentate Cu—NO, bonds, two monodentate Cu— 
O—N—O bonds and one symmetrical, bidentate attachment of the 
type described above. There are eight crystallographically independ- 
ent potassium ions in the lattice: four set at general positions while 
the other four are found at mirror planes. The coordination around 
the potassium ions is irregular and determined primarily by packing 
considerations dictated by the anions. The coordination number of 
the potassiums vary considerably and the exact number of ligands 
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around each depends on the length of the radius one is willing to 
consider reasonable for bonding. Details are discussed in the text. 


28961 Strengths of the SF. transitions pumped by a CO: laser. 
Fox, K. (Los Alamos Scientific Lab., New Mexico). Opt. Commun.; 
19: No. 3, 397-400(Dec 1976). 

The absolute intensities of the SF¢ transitions from the ground 
state to v3 = 1 that fall within +-1.5 GHz of the CO2 P(14), P(18) 
and P(20) laser lines have been calculated. Good agreement has been 
found between these theoretical results and the available experimen- 
tal values, especially for the firm assignments of R(28) A2° and P(33) 
A2' for SFs absorption nearest the CO2 P(14) and P(18) laser 
emissions, respectively. 


28962 (SAND—78-6002) Interaction of cobalt ferrate (IID with 
melts of the bismuth trioxide—lead monoxide system. Viting, L.M.; 
Gorbovskaya, G.P. Translated by R.L. Tinsley, Jr. from Vestn. 
Mosk. Univ., Ser. II. Khim.; 22: No. 6, 92-94(1967). 7p. Dep. NTIS, 
PC A02/MF AO1. 

The phase diagram of the BixO;—PbO was studied using 
thermal analysis. One congruently melting compound (BizOs3 . 2PbO, 
655°C) and one incongruently melting compound (3BizO3 . 2PbO, 
640°C) are formed. The interaction of CoFe2O, with the melt was 
next investigated. The phase diagram was established for BisOs . 
2PbO—CoFe20,, and it was shown that BigO; . 2PbO can be used as 
a solvent for growing ferrite monocrystals. (DLC) 


ISOTOPE EFFECTS 


28963 (AD-A—046635) Dynamics of the chemistry of electroni- 
cally excited atoms in defined quantum states. Annual Summary Repot 
1 Apr 76—31 Mar 77. Wiesenfeld, J. (Cornell Univ., Ithaca, N.Y. 
(USA)). 28 Apr 1977. Contract N00014-75-C-0828. 43p. NTIS PC 
A03/MF AOl1. 

The deactivation of I(5 2 P1/2) by HBr and DBr has been 
shown to proceed via chemical reaction to form HI or DI + Br(4 2 
P3/2). The corresponding deactivation by Br2 appears to result in 
the production of electronically excited Br(4 2 P1/2) as the result of 
an adiabatic reaction, suggesting the possible construction of a 
chemically pumped bromine atom laser. The photodissociation of 
Bre has also been investigated and relative intensities of transitions 
into the B 3 pi O (+)u and 1 pi 1 u states determined. (Author) 


28964 Isotope effect in the pumping of hydrogen by titanium thin 
films. Malinowski, M.E. (Sandia Laboratories, Livermore, California 
94550). J. Vac. Sci. Technol.; 15: No. 1, 95-97(Jan 1978). 

The hydrogen and deuterium pumping speeds at ~20 mTorr 
(2.66 Pa) and 300 K of 1000-A-thick titanium films deposited at 300 
K at a rate of ~3 A s~' have been measured. These speeds are 
approximately constant for H (or D)/Ti loading ratios between 0.3 
and 1.3 and are different for each isotope. For deuterium the 
pumping speed is ~0.13 1 s~' cm~?, while for nee an ed is 
essentially two times the deuterium speed, i.e. ~0. .- 
Pumping speed data taken at ~5 mTorr (0.665 Ps) phi nt, ‘that 
agreement of the isotope data with a surface-sticking limited model 
requires a pressure-dependent, hydrogen isotope-independent stick- 
ing coefficient. 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 


28965 CO, laser induced reactions of SF;Cl. Leary, K.M.; 
Lyman, J.L.; Asprey, L.B.; Freund, S.M. (University of California, 
Los Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). J. Chem. Phys.; 68: No. 4, 1671-1676(15 Feb 1978). 

Isotopically selective reactions of SFsCl have been induced 
by intense COs laser radiation at frequencies near the sulfur-fluorine 
stretching fequency vs at 909 cm™'. The experiments were per- 
formed at low pressure (0.25 to 4.0 torr) with neat SF;Cl and several 
SF;Cl-diluent mixtures. The reaction yield, product distribution, and 
isotopic selectivity were determined for various reaction conditions. 
A reaction mechanism was proposed with simple sulfur-chlorine 
bond cleavage being the primary photolytic reaction. 


28966 Hydrogen isotope separation. Clark, M.D.; Manuccia, T.J. 
US Patent 4,036,720. 19 Jul 1977. Filed date 22 Oct 1976. 3p. 

A method of separating isotopes of hydrogen is discussed. 
The process includes subjecting a mixture of nitrogen and isotopes of 
hydrogen in a H2-N2 mole ratio from 1:4 to 10:1 to a glow electrical 
discharge from 0.001 to 10 eV per reactant molecules at a tempera- 
ture from 50 K to 200 K and at a pressure of at least 0.3 Torr. 
(Author) 


28967 Laser separation of isotopes. Letokhov, V.S. (Inst. of 
Spectroscopy, Moscow). Annu. Rev. Phys. Chem.; 28: 133- 159(1977). 

A survey approach to the field of laser separation of isotopes 
is the basis of this review which supplements at least two previous 
reviews that are cited. The important ideas, methods, and experi- 
mental results in the field are considered without an examination of 
secondary problems and doubtful results being undertaken. It is 
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emphasized that selective photophysical and photochemical methods 
for laser isotope separation will find fundamental and practical 
applications well outside the isotope separation problem. 113 refer- 
ences are cited. 


ORGANIC CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 27744, 29462 


28968 (AD-A—046792) High speed electron spin resonance stud- 
ies of free radicals in stressed polymers. Annual summary report 1 Oct 
76—30 Sep 77. Moniz, W.B.; Britt, A.D. (Naval Research Lab.. 
Washington, D.C. (USA)). 1 Nov 1977. 13p. NTIS PC A02/MF 
AOl. 

It has been known for some time that mechanical stressing of 
a polymer is accompanied by bond rupture. The number of bonds 
ruptured is dependent on the sample morphology, the method of 
mechanical degradation, and the temperature relative to T sub G. If 
a sufficient number of bonds rupture, the free radicals thus formed 
are detectable using electron spin resonance (ESR) techniques. The 
information which has been uncovered in the extensive ESR studies 
of polymer fracture is outlined. Employment of microsecond re- 
sponse time ESR instrumentation is proposed for characterizing the 
sequence of radical reactions triggered by polymer fracture above 
cryogenic temperatures. (Author) 


28969 (BDX—613-1796(Rev.)) Preparation and properties of 
blocked diisocyanates. Final report. Parker, B.G. (Bendix Corp., 
Kansas City, Mo. (USA)). Mar 1978. Contract EY-76-C-04-0613. 
24p. Dep. NTIS, PC A02/MF AOI. 

Blocked isocyanates (ASTM Type III Urethanes) are materi- 
als which contain no free isocyanates at room temperature and are 
relatively inert. At elevated temperatures the blocking agent is 
released and these compounds behave like conventional isocyanates. 
The blocking agent can be any compound containing active hydro- 
gens such as phenols, oximes, mercaptans, secondary amines, imides, 
1,3-dicarbonyl compounds, hydrogen cyanide or alcohols. The disso- 
ciation of N-monosubstituted urethane has been shown to proceed 
through dissociation to give the free isocyanate. The preparation and 
scaleup of __ production quantities of _ diphenyl-4,4’- 
methylenebis(phenylcarbamate) (Hylene MP) was investigated. This 
is a single source material used as a curing agent for filled VCE 
(ethylene/vinyl acetate/vinyl alcohol) parts. Additional blocking 
agents such as halogen substituted phenols, cresols, oximes, and 
alcohols were reacted with 4,4’-methylenebis(phenylisocyanate) to 
yield various adducts. The dissociation temperatures of these 
blocked isocyanates were determined using infrared spectroscopy 
and differential scanning calorimetry. A mechanism was proposed 
which helps explain the dissociation reaction. 


28970 (COO—3127-23) Physicochemical studies of the carba- 
mate-CO,-solvent system. Prencipe, M.; Ishida, T. (Brooklyn Coll., 
N.Y. (USA)). Aug 1977. Contract EY-76-S-02-3127. 73p. Dep. 
NTIS, PC A04/MF AO1. 

Thesis. 

The formation of carbamate from CO: and the various amine 
solutions has been investigated for the purpose of elucidating the 
structure of the species generated in the reaction. The amine solu- 
tions used were 1 and 2 molar solutions of di-n-butylamine (DNBA) 
in triethylamine (TEA), pure DNBA and pure TEA. It has been 
found that the nonaqueous solvent participates in the formation of 
carbamate in 1 and 2M-DNBA/TEA solutions as a proton acceptor 
in DNBA-carbamate formation. However, due to the high concen- 
tration of the solutions and the basicities of the amines, a significant 
amount of DNBA which does not form the DNBA-carbamate anion 
is also found to be participating as a proton acceptor. Pure TEA 
absorbs only '/é of the absorption by pure DNBA. The extent of 
TEA participation in the CO2-absorption process other than as a 
proton acceptor in DNBA-carbamate is negligible. The formation of 
— acid and zwitterion have been found unlikely. 7 tables, 15 
igs. 


28971 (NTIS/PS—77/0847) Carbon and graphite. Part 4. graph- 
ite-chemical properties (a bibliography with abstracts). Report for 
1964-Jul 77. Smith, M.F. (National Technical Information Service, 
Springfield, Va. (USA)). Oct 1977. 206p. NTIS PC NO1/MF NO1. 

Research citations cover the chemistry of graphite. Studies 
are included on vaporization, thermodynamics, surface chemistry, 
intercalation compounds, chemisorption, and oxidation. (This updat- 
ed bibliography contains 200 abstracts, 55 of which are new entries 
to the previous edition.) 


28972 Photochemistry of some pteridine N-oxides. Lam, F.L.; 
Lee, T.C. (Sloan-Kettering Cancer Center, New York). J. Org. 
Chem.; 43: No. 1, 167-168(6 Jan 1978). 


ERA VOL. 3, NO. 12 


The photoreactivity of 3-hydroxy-2,4-dioxo-1,2,3,4 tetrahy- 
dropteridine (4) and its possible photochemical conversion to its 1- 
hydroxy (6) isomer were investigated. The only photoprocess ob- 
served was the deoxygenation via the triplet with no formation of 6. 
The effect of pH on the reaction was determined. Photoreactivity of 
1-hydroxy-2-oxo-1,2-dihydropteridine (7) was also examined. Both 
the neutral molecule and its anion produced the same C-4 oxidation 
product. The photochemical reaction product was probably formed 
via the hydrate of 7. (JSR) 


28973 Structure of hydrous Zr(IV) oxide—polyacrylate mem- 
branes: poly(acrylic acid) deposition. Tanny, G.B.; Johnson, J.S. Jr. 
(Weizmann Inst. of Science, Rehovot, Israel). J. Appl. Polym. Sci.; 22: 
No. 1, 289-297(Jan 1978). 

The formation of hydrous Zr(IV) oxide-polyacrylate dynamic 
membranes was studied by the dependence of water flux decline and 
steady-state water flux on the concentration of poly(acrylic acid) in 
the feed. Analysis of the results indicates that the poly(acrylic acid) 
enters the pores of the hydrous Zr(IV) oxide layer, rather than 
forming a second layer. This configuration was consistent with 
scanning electron micrographs of the surface. 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 28977, 28984, 28986, 29351 


28974 Vacuum-ultraviolet photolysis of XeF2: XeF(B) fluorosence 
and quenching. Brashears, H.C. Jr.; Setser, D.W.; Desmarteau, D. 
(Kansas State Univ., Manhattan). Chem. Phys. Lett.; 48: No. 1, 84- 
88(15 May 1977). 

Photolysis of XeF2 with Kr(123.6 nm), Hg(184.9 nm) and 
CO(160 to 180 nm) resonance radiation gives strong XeF[B(1/2)— 
X?*] fluorescence. The two shorter wavelengths also give weak 
XeF[D(1/2)—X?=*] emission. The XeF(B) vibrational distribution 
varies with photon energy and with pressure of added buffer gas. 
The addition of Xe and molecular gases results in quenching of the 
XeF* emission. Stern—Volmer plots of the XeF* emission intensity 
were used to obtain quenching rate constants for Xe, N2, CO2, NFs 
and F,. The XeF(B—X) emission intensity is diminished by 50% 
with addition of one atm of Ar. 


28975 Photoreactions of [(eta*—C;H;)Fe(CO),b with potential 
hydrogen donors. Labinger, J.A.; Madhavan, S. (Univ. of Notre 
Dame, IN). J. Organomet. Chem.; 134: 381-389(1977). 

Photolysis of the metal-metal bonded dimer [(eta5— 
CsHs)Fe(CO)z]2 in the presence of a variety of potential hydrogen 
atom donors leads to net hydrogen abstraction only in the case of 
benzaldehyde, for which (eta°—CsHs)Fe(CO)o(CsHs) is the only 
product formed. Photolysis in acetonitrile gives the monosubstitu- 
tion product (eta® —C;Hs).2Fe2(CO)s(CHsCN). 


28976 Formation of HF in the mercury-sensitized photolysis of 
fluorohydrocarbons. Ravishankara, A.R.; Hanrahan, R.J. (Univ. of 
Florida, Gainesville). J. Photochem.; 6: 17-21(1976). 

A ——- described technique (Heckel and Marsh) for 
analysis of nanomolar quantities of fluoride ion involves potentiome- 
tric titration of F with La** ethanol--water mixtures. Modification of 
the method by the addition of millimolar Cl” allows accurate mea- 
surement of fluoride even in the presence of Hg/Hg**. Using this 
approach, HF formation was followed during the Hg 6(*P;) sensi- 
tized photolysis of the three systems CHsCH2F, CHsCHF2, and 
CHsCFs. Resulting HF yields fell in the order HF(CHsCH2F) > 
HF(CH;CHF,) much greater than HF(CH3CFs), consistent with 
mechanistic assumptions of Scott and Jennings. 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 27904 


28977 (COO—38-1851) Radiation Laboratory, University of 
Notre Dame. Quarterly report, October 1, 1977—December 31, 1977. 
(Notre Dame Univ., Ind. (USA). Radiation Lab.). 13 Jan 1978. 
Contract EY-76-C-02-0038. 45p. Dep. NTIS, PC A03/MF AOl. 

Short status reports are given of the following investigations 
in progress: assignment of states in the valence photoelectron spec- 
trum of H2S; study of the convergence of a series representation of 
the intermolecular exchange potential; properties of solvated elec- 
trons; basic theory of electron mobility in liquid hydrocarbons; 
reevaluation of electron range distribution in liquid hydrocarbons; 
partially diffusion-controlled reactions; random walk model for spec- 
tral relaxation of trapped electrons disordered in solids; formation 
and chemical reactions of solvated electrons; temperature depen- 
dence of the electron attachment to N2O in the gas phase; single 
vibronic level resonance Raman studies of radical ions; measurement 
of electron spin-lattice relaxation times; energy transfer between 
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diphenylmethylene and fluorescein at 77°K; luminescence from 
N,N,N’N’-tetramethylphenylediamine in organic glasses at 77°K; 
rate constants for electron scavenging in methanol and propanol; 
ESR studies of radical reactions with acetylenedicarboxylate; reac- 
tions of NH radicals; oxidation of hydroquinone anion by £-oxolky] 
radicals; absolute rate constants for the reactions of phosphate and 
sulfate radicals with vinyl monomers; in-situ photolysis study of 
some reactions of phosphate and sulfate radicals; biradical double 
trapping by nitric oxide; laser photolysis study of phosphoranyl 
radicals; photochemistry of 1,5-dighenyl-2-methy!-penta-1,4-dione; 
photochemistry of acetylacetonate complexes; photochemistry of 
macrocylclic complexes; reactions of Cu(II) macrocyclic complexes 
with oxidizing free radicals; evidence for the stepwise nature of S/ 
sub H2/ reactions at boron;electron transfer reaction between tetra- 
phenylporphyrin and anthraquinone; energy transfer processes in a 
micellar system; pulse radiolysis studies in model lipid systems; 
kinetics of radical scavenging processes; and photoconductivity in 
thin-film insulators. (LK) 


28978 lon-bombardment-induced transfer of H from N to Si in 
amorphous SisN,. Stein, H.J. (Sandia Laboratories, Albuquerque, 
New Mexico 87115). Appl. Phys. Lett.; 32: No. 6, 379-380(15 Mar 
1978). 

A transfer of hydrogen from nitrogen to silicon bonds in 
CVD silicon nitride under N* and He* ion bombardment is report- 
ed. The amount of H transferred is a function of the ion energy 
deposited in atomic processes, and the thermal stability of the 
transferred H is comparable to that for H retained in Si-H bonds 
during deposition. H transfer is proposed to explain previously 
reported electrical effects of bombardment-anneal processing of 
SisN, films, and an analogy to H passivation of Si dangling bonds in 
a-Si is suggested. 


28979 Laser photoionization study of time dependent spectral 
shifts of localized electrons in ethanol glass. Temperature effects. 
Ogasawara, M.; Kevan, L. (Wayne State Univ., Detroit). J. Phys 
Chem.; 82: No. 4, 378-382(23 Feb 1978). 

Electron solvation kinetics in ethanol glass have been studied 
from 83 to 123°K by ruby laser photoionization of 8-naphtholate. At 
123°K first-order kinetics are observed but at lower temperatures 
the kinetics deviate from first order and can be represented as 
composite first order or linear in electron concentration vs. log time. 
It is concluded that a hindered molecular reorientation mechanism 
for electron solvation is most probable. The temperature dependence 
of this mechanism is expected and found to be weaker than that of 
the bulk viscosity or dielectric relaxation. 


28980 Laser fluorescence of the cyclohexadieny! radical in the 
irradiated benzene crystal. Sheng, S.J. (Univ. of Notre Dame, IN). J. 
Phys. Chem.; 82: No. 4, 442-444(23 Feb 1978). 

Fluorescence of the cyclohexadieny! radical at 4.2°K is ob- 
served by site selective laser excitation. The visible transition previ- 
ously observed in absorption is confirmed to be the lowest doublet— 
doublet transition. This is a weak but dipole-allowed transition. The 
present emission and emission excitation studies of cyclohexadieny]! 
and perdeuterated cyclohexadieny! radicals allow us to make the 
vibrational analysis. 


28981 Activated and activationless localization and impurity trap- 
ping of the electron in C.H;OH and C.H;OD. Razem, D.; Hamill, 
W.H. (Univ. of Notre Dame, IN). J. Phys. Chem.; 82: No. 4, 488- 
491(23 Feb 1978). 

Dry electron localization by solvent and trapping by impurity 
acceptors have been examined for several molecules in C.H;OH and 
in C.Hs0D from 150 to 300°K. The concentration of acceptor 
required to reduce the initial yield of electrons to 37% is Cs; = k/ 
sub loc//k/sub e~/ in terms of rate constants for localization and 
electron trapping. As the temperature decreases, Cs; decreases and 
becomes constant below approximately 150°K. Each process in- 
volves two channels, one activated, the other activationless. Conse- 
quently, k/sub loc/ = k/sub loc,T/ + k/sub loc/® and k/sub e~/ = 
k/sub e",T/ + k/sub e~/® For impurity k/sub e~,T/ exhibits a 
negative isotope effect and k/sub e~/° corresponds to the gas phase 
resonance. The compound negative ion of the solvent molecule is 
considered to be stabilized by solvation in the condensed phase as 
the “solvated electron”. Below approximately 150°K, activationless 
processes dominate and correspond to those in low-temperature 
amorphous solids. Both are dependent upon the zero-point kinetic 
energy of strongly scattered electrons of short wavelength in disor- 
dered materials. Yields of solvated electrons in ice below approxi- 
mately 273°K appear to depend almost entirely on activated local- 
ization with E/sub act/ = 0.16 eV but electron attachment by the 
near-resonant process may occur for hot electrons with small yields 
since there is no zero-point kinetic energy, unlike aqueous glasses. 


28982 Kinetics of electron capture by SF; in solution. Baird, J.K. 
(Oak Ridge National Lab., TN). Can. J. Chem.; 55: No. 11, 2133- 
2143(1977). 
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We present a theory of the rate constant for electron capture 
by SFe when it is dissolved in liquid hydrocarbon and condensed 
rare gas solvents. The theory includes the effects of diffusion and 
solvation on the observed rate. Also included is the effect of the 
long-range polarization force acting between the electron and the 
SF, molecule. The role of the solvent molecules in modifying this 
force is taken into account by use of a dielectric screening function. 
The theory is applied with semiquantitative success to electron 
capture data in the solvents: methane, ethane, propane, butane, n- 
pentane, neopentane, n-hexane, cyclohexane, isooctane, tetramethyl- 
silane, argon, and xenon. 


28983 Chemically induced electron polarization of radiolytically 
produced radicals. Fessenden, R.W. (Univ. of Notre Dame, IN). pp 
119-150 of Chemically induced magnetic polarization. Muus, L.T. 
(ed.). Dordrecht, Holland; D. Reidel Publishing Co. (1977). 

The study of chemically induced electron polarization of 
radicals produced by the radiolysis of aqueous solutions is described. 
The experimental arrangement necessary for pulse ESR experiments 
with submicrosecond time resolution is discussed. Direct detection 
of the ESR signal with no field modulation is preferred so that 
quantitative analysis is possible. The effect of the radiolysis pulse on 
the spectrometer is described. A brief review of the radiolytic 
formation of primary radicals in spurs is given to show that consider- 
able reaction of the radicals occurs before complete separation of the 
pairs. Analysis of the observed time profiles of the ESR signals is by 
means of Bloch equations so modified to include both initial polariza- 
tion and polarization by spin selective reaction. Data from direct 
observation of the hydrated electron and H atoms are given along 
with indirect data obtained by study of products of their reaction. 
Data for the products of OH reaction are also given. In each case it 
appears that the spin populations of the primary radicals can be 
transferred to the product. It can be concluded that e~/sub aq/ 
initially has equal populations of the two spin states to within 0.2 of 
the Boltzmann value while OH appears to be relaxed to equilibrium 
in less than 1 nsec. Primary H atoms show a significant initial effect 
probably as a result of reactions before escape from the spur. Several 
unresolved aspects of the observations are also discussed. 


28984 Ultraviolet and y-ray polymerization of fluoroalkyl metha- 
crylates in the liquid and glassy states. Kawase, K.; Hayakawa, K. 
(Government Industrial Research Inst., Nagoya, Japan). J. Polym. 
Sci., Polym. Lett. Ed.; 14: 609-612(Oct 1976). 

The polymerization reaction of the fluoroalky! esters of meth- 
acrylic acid was studied in both the liquid and glassy state under uv 
and y radiation. With both irradiations the rate of conversion of the 
monomers increased with increasing length of the fluoroalkyl group. 
In the uv irradiation there was a remarkable acceleration of the rate 
at high temperatures which was accompanied by the augmentation 
of the intrinsic viscosities of the polymers produced. At low tem- 
peratures the polymerization increased linearly with the irradiation 
time. Under y irradiation the polymerization rate was higher in the 
glassy state than in the liquid state, and the viscosity of the polymer 
produced at -78°C was higher than that of the polymer produced in 
the liquid state. (JSR) 


28985 Gel formation observed following the radiation grafting of 
acrylonitrile to polyethylene. Joshi, M. (Univ. of Maryland, College 
Park); Silverman, J.; Singer, K. J. Polym. Sci., Polym. Lett. Ed.; 14: 
723-728(Oct 1976). 

The influence of acrylonitrile (AN) on the crosslinking of 
low-density polyethylene (PE) was studied. Experimental results 
confirmed that AN sensitizes a crosslinking reaction that accompa- 
nies the radiation grafting of AN to PE under y radiation. The 
presence of merely 2.5% of grafted AN reduces the dose for 
incipient gel formation in pure PE by more than a factor of fifty. 
Evidence is presented to show that the products of the reaction 
represent a truly crosslinked system. The preliminary experimental 
data are consistent with a mechanism that attributes the sensitized 
crosslinking observed after the irradiation of PE in the presence of 
AN to the formation of covalent intermolecular links by the postirra- 
diation heat treatments used during conventional measurements of 
gel formation. (JSR) 


28986 Role of solvent alcohol in the photosensitized copolymeri- 
zation of styrene to cellulose. Davis, N.P. (Univ. of New South 
Wales, Kensington, Australia); Garnett, J.L.; Urquhart, R. J. Polym. 
Sci., Polym. Lett. Ed.; 14: 537-541(Sep 1976). 

Styrene was copolymerized to cellulose in the presence of uv 
radiation using a range of alcohols from methanol to octanol as 
solvents. The results showed that methanol is the best solvent and 
that with increasing chain length of the alcohols the grafting is 
almost completely inhibited. However the addition of isobutanol or 
n-octanol in a 1 : 1 ratio to methanol cause a significant enhancement 
of the grafting. The results were compared with those obtained with 
y radiation grafting. The differences in reaction mechanisms for uv 
and y grafting are discussed. The uv conditions required to obtain 
optimum yields are outlined. (JSR) 
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RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 29618 


28987 (AD-A—046575) Charge-transfer interactions between 
transition metal hexafluorides and xenon. Technical report. Webb, 
J.D.; Bernstein, E.R. (Colorado State Univ., Fort Collins (USA). 
Dept. of Chemistry). Oct 1977. Contract N00014-75-C-1179. 17p. 
NTIS PC A02/MF AOl1. 

Charge transfer transitions are reported for MFs (M = W, 
Mo, U, Re, Ir) with Xe. The nature of the charge transfer complexes 
is discussed. Based on spectroscopic data new estimates of MFs 
electron affinities are presented. (Author) 


28988 Kinetic study of the dissolution of uraninite. Grandstaff, 
D.E. (Temple Univ., Philadelphia). Econ. Geol.; 71: No. 8, 1493- 
1506(Dec 1976). 

The kinetics of uraninite dissolution in water may be summa- 
rized by the equation: R = [-d(uran)/dt] = 107°.25 (SS) (RF)! (10/ 
sup -3.38-10.8 NOC/) (a/sub =CO2/) (D.O.) (a/sub H*/) exp (-7045/ 
T) day~? where R is the rate of the dissolution reaction, SS is the 
specific surface area (cm?-gm~'), RF is an organic retardation 
factor, NOC is the mole fraction of nonuranium cations in the 
uraninite, D.O. is the dissolved oxygen content of the water (ppM), 
=COz; is the total dissolved carbonate, and T is the absolute tempera- 
ture. Application of these data may allow better understanding of 
factors influencing oxidation of uraninite and the resulting mobility 
of uranium in natural waters. 


RADIOISOTOPE PRODUCTION 
REFER ALSO TO CITATION(S) 27870, 29480 


28989 Non-linear behavior of gas targets for isotope production. 
Oselka, M.; Gindler, J.E.; Friedman, A.M. (Argonne National Lab., 
Ill. (USA)). Int. J. Appl. Radiat. Isot.; 28: No. 9, 804-805(Sep 1977). 


COMBUSTION CHEMISTRY 
REFER ALSO TO CITATION(S) 29280 


28990 (AD-A—046345) Basic research on mist flammability: 
Phase I, experimental facility development. Final report 1 Jun 76—31 
Jul 77. Naegeli, D.W.; Weatherford, W.D. Jr. (Southwest Research 
Inst., San Antonio, Tex. (USA). Army Fuels and Lubricants Re- 
search Lab.). Oct 1977. Contract DAAG29-76-C-0013. 63p. 
(AFLRL—97). NTIS PC A04/MF AOl1. 

A rugged, modular flame tube has been developed for use in 
studying laminar flame speeds and lean limits of both premixed 
vapors and heterogeneous mist systems. The flame tube design 
incorporates a mist inlet slit where optical measurements can be 
made. The thin sheet of mist then expands in the flow and fills the 
cross-section of the flame tube. (Author) 


28991 (PB—271514) Method for analyzing emissions from at- 
mospheric fluidized-bed combustor. Final report September 1976— 
March 1977. Merryman, E.L.; Levy, A.; Felton, G.W.; Liu, K.T.; 
Allen, J.M. (Battelle Columbus Labs., Ohio (USA)). Apr 1977. 
Contract EPA-68-02-1409. 102p. NTIS PC A06/MF AO}. 

The report describes an experimentally developed method to 
comprehensively sample and analyze an atmospheric-pressure flui- 
dized-bed combustion (FBC) unit. The method is aimed at providing 
a cost and information effective environmental assessment of FBC 
units. The report includes a general discussion of the pertinent areas 
likely to be encountered in sampling and analyzing specimens from 
FBC units; for example, streams encountered in FBC units, the 
selection of streams, procedures for sampling gaseous, solid, and 
liquid streams, and the multilevel analytical approach to emission 
characterization defined by EPA for combustion units. 


- 28992 (SAND—78-0389C) Ignition criteria for non-premixed 
stagnation point flow. Taylor, J.G.; Mitchell, C.E. (Sandia Labs., 
Albuquerque, N.Mex. (USA); Colorado State Dept. of Public 
Health, Denver (USA)). 1978. Contract EY-76-C-04-0789. 55p. 
(CONF-780417—1). NTIS, MF AO1. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 

Portions of document are illegible. 

The problem of chemical reaction and ignition in the stagna- 
tion point boundary layer of a compressible flow is examined using 
the finite rate chemical kinetics characteristic of the weak burning 
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region (relatively small Damkohler number) which is typical of the 
ignition regime in nonpremixed combustion. Reaction is restricted to 
the gas phase and is modeled as a second order reaction following 
Arrhenius kinetics. The governing partial differential equations are 
reduced to ordinary differential equations with the introduction of 
the Howarth-Dorodnitsyn transformations and numerical solution of 
these equations is accomplished by application of a generalized 
parametric differentiation procedure. The procedure is initiated at a 
Damkohler number of zero (chemically inert limit). Successfully 
increasing the value of this parameter (increasing the relative amount 
of chemical reaction) carries the solution into the neighborhood of 
the ignition point. The maximum temperature perturbation in the 
boundary layer is plotted as a function of a reduced Damkohler 
number. The ignition Damkohler number is defined in the usual way 
as the value of the Damkohler number at which the tangent to this 
curve becomes vertical. Bifurcation (or multivaluedness) of the 
solution is established for values of the Damkohler number near the 
ignition point. This approach gives solutions on the entire weak 
burning branch, thereby enabling a detailed examination of this 
region to be made and, in addition, allows the ignition point to be 
well defined. The method for establishing Damkohler ignition crite- 
ria is demonstrated for an acetone-air system and Damkohler ignition 
numbers are determined for the range of freestream temperatures 
661 to 1189° Rankine. In addition, perturbation profiles of tempera- 
ture, velocity, and fuel and oxidant concentration detailing the 
behavior of the system in the weak burning region are presented. 


ENGINEERING 


FACILITIES AND EQUIPMENT 


28993 (AD-A—046283) Guide to high explosive field tests with 
military applications: yields of 100 pounds or more. Final report. 
Harner, E.L. (General Electric Co., Santa Barbara, Calif. (USA)). 
Mar 1977. Contract DNA001-75-C-0023. 187p. (DASIAC-SR—159). 
NTIS PC A09/MF AO1. 

Compilation of summaries of high explosive tests operational 
information. Each summary includes, when known, the shot name, 
series, location, date, explosive source, charge configuration, site 
geology, meteorology, weight of charge, test objective, and source 
references. (Author) 


28994 (AD-A—046494) Special data collection system event 
report NTS event ‘billet’, 27 July 1976. Technical report. Dawkins, 
M.S.; Gillispie, M.D. (Teledyne Geotech, Alexandria, Va. (USA)). 
Oct 1977. Contract F08606-78-C-0007. 9p. (SDCS-ER—76-109). 
NTIS PC A02/MF AO1. 

Seismic data from the Special Data Collection System 
(SDCS), and other sources for the Billet event are presented. 


28995 (COO—3084/56) Continuing crack tip deformation and 
fracture for plane-strain crack growth in elastic—plastic solids. Rice, 
J.R.; Sorensen, E.P. (Brown Univ., Providence, R.I. (USA). Div. of 
Engineering). Oct 1977. Contract EY-76-S-02-3084. 38p. Dep. NTIS, 
PC A03/MF AOl1. 

Analysis of the deformation field consistent with a Prandtl 
stress distribution travelling with an advancing plane-strain crack 
reveals the functional form of the near-tip crack profile in an elastic- 
plastic solid. The crack opening is shown to have the form delta 
approximately r In (const./r) at distance r from the tip. This observa- 
tion coupled with data generated from finite element investigations 
of growing cracks in small scale yielding permits the construction of 
a relation characterizing the deformation at an extending crack tip. 
A crack growth criterion consisting of the attainment of a critical 
opening at a small characteristic material distance from the tip is 
adopted. Predictions of the stability of a growing crack for both 
small scale yielding specimens and those subject to general yielding 
are discussed. 


28996 (HCP/T5035—1) Advanced industrial gas turbine technol- 
vgy readiness demonstration program. Phase I. Design study. Final 
report. Schweitzer, J.K.; Brown, B.T. (Pratt and Whitney Aircraft, 
West Palm Beach, Fla. (USA). Government Products Div.). Oct 
1977. Contract EY-76-C-05-5035. 220p. Dep. NTIS, PC A10/MF 
AOl. 


Design optimization studies and resulting conceptual engine 
definition of an advanced industrial gas turbine in the 15,000 shp/ 
10Mw class are presented along with the detail aerodynamic and 


mechanical design of the 18 : 1 pressure ratio axial/centrifugal 
compressor and 2500°F combustor exit temperature (CET) turbine 
first vane and blade critical component test rigs. The design ap- 
proach was to combine advanced aircraft turbine cooling and high 
pressure compressor technology with the requirements of simplicity 
and rugged construction for industrial engines to achieve increased 
efficiency, improved durability, fuel flexibility, fewer number of 
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parts, and hence, lower initial and operating costs as compared to 
current industrial gas turbines. Cycle studies indicate that a specific 
fuel consumption at ISO conditions of 0.37 is attainable. The 70 lbm/ 
sec, six-stage axial/centrifugal compressor is designed to produce 18 
: 1 pressure ratio of 90% polytropic efficiency with only 281 axial 
compressor blades and vanes--approximately, an 80% reduction in 
number of airfoils over current industrial engines. Design cooling 
effectiveness for the MAR-M-509 vane and INCO-792 blade are 0.72 
and 0.56, respectively. Both are predicted to have a creep-stress 
rupture/sulfidation life in excess of 20,000 hr and a minimum LCF 
life of over 10,000 cycles. Additional heat transfer analysis has 
indicated that the application of a NASA-demonstrated ceramic 
thermal barrier coating 0.010-in. thick would permit an increase in 
CET by approximately 400°F to 2900°F while maintaining maxi- 
mum surface metal temperature at 1500°F. 


28997 (LA-UR—77-2052) Microprocessor data-input-control 
unit for Mark Century Numerical Contouring Control. Ethridge, 
C.D.; Seifert, W.M. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1978. Contract W-7405-ENG-36. 10p. (CONF-780312—1). Dep. 
NTIS, PC A02/MF AOl. 

From Conference and exhibit on industrial applications of 
microprocessors; Philadelphia, PA, USA (20 Mar 1978). 

The Numerical Control Fabrication Group of the Los 
Alamos Scientific Laboratory Shops Department is presently utiliz- 
ing a microprocessor system to enhance the input capability of a 
Mark Century Numerical Contouring Control (XLO). The micro- 
processor system replaces the existing paper tape input medium with 
an equivalent-endless magnetic tape input capability for jobs requir- 
ing large amounts of input data. The microprocessor system was 
added without modification to the XLO so that the paper tape 
medium can be utilized for existing jobs. 4 figures. 


28998 (SAND—77-1502) Digital data acquisition and analysis 
system for the 8.8 and 10.7 meter centrifuge facilities: system capabili- 
ties report. Tomlinson, R.N. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Jan 1978. Contract EY-76-C-04-0789. 33p. Dep. NTIS, PC 
A03/MF AO1. 

The capabilities of a minicomputer-controlled data acquisition 
and analysis system for the Area III centrifuge facility at Sandia 
Laboratories are described. The system utilizes a PCM encoder for 
on-board signal digitizing and a magnetic disc for data storage. 
Report-quality plots are available immediately at the conclusion of a 
test from the CRT graphics terminal and hardcopy unit. Program 
software is written in Fortran and assembly language. 


28999 (SAND—77-1773C) Computer-controlled video instru- 
mentation technique for wind tunnel testing of full-scale lifting para- 
chutes. Croll, R.H.; Peterson, C.W. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 7p. (CONF- 
780419—2). Dep. NTIS, PC A02/MF AO1. 

From AIAA testing conference; San Diego, CA, USA (19 
Apr 1978). 

Wind tunnel tests of parachutes require that aerodynamic data 
be obtained simultaneously on both the forebody and the parachute. 
In particular, it is necessary to correlate the relative motion between 
the parachute and forebody to the loads exerted by the parachute on 
the forebody as a function of time during dynamic tests, disreefing, 
and for the full-open canopy. A computerized video instrumentation 
technique was developed to provide this correlation during a full- 
scale wind tunnel test of a unique lifting parachute configuration. 
The instrumentation consisted of a small, rugged TV camera, mount- 
ed on the forebody base, which tracked the positions of two light 
attached to the inside of the parachute canopy. The positions of the 
lights were digitized by an on-line minicomputer and converted to 
yaw, pitch, and roll angles relative to the forebody. These data were 
obtained 30 times/sec and stored on disc memory along with instan- 
taneous values of the axial force and rolling moment exerted by the 
parachute on the forebody. The motion-force correlations made it 
possible to determine the yaw damping of the lifting parachute and 
provided information on the specific sources of rolling moments 
generated by the parachute. Test results indicate that this computer- 
controlled video instrumentation can be applied to free-flight tests, 
dynamic tests, and measurements of relative motion among multiple 
bodies. 


29000 (SAND—77-1832) Common-cause analysis using sets. 
Worrell, R.B.; Stack, D.W. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Dec 1977. Contract EY-76-C-04-0789. 15p. Dep. NTIS, PC 
A02/MF AOl1. 

Common-cause analysis was developed at the Aerojet Nucle- 
ar Company for studying the behavior of a system that is affected by 
special conditions and secondary causes. Common-cause analysis is 
related to fault tree analysis. Common-cause candidates are minimal 
cut sets whose primary events are closely linked by a special 
condition or are susceptible to the same secondary cause. It is shown 
that common-cause candidates can be identified using the Set Equa- 
tion Transformation System (SETS). A Boolean equation is used to 
establish the special conditions and secondary cause susceptibilities 
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for each primary event in the fault tree. A transformation of varia- 
bles (substituting equals for equals), executed on a minimal cut set 
equation, results in replacing each primary event by the right side of 
its special condition/secondary cause equation and leads to the 
identification of the common-cause candidates. 


29001 Characteristics of heat exchangers using heat pipes or 
thermosyphons. Lee, Y.; Bedrossian, A. (Univ. of Ottawa). Int J. 
Heat Mass Transfer; 21: No. 2, 221-229(Feb 1978). 

The characteristics of counter-flow heat exchanger units, 
using heat pipes or two-phase closed thermosyphons as the heat- 
transfer element, are studied experimentally and a simple analytical 
model was developed to predict the performance of such units using 
thermosyphons. The maximum heat-transfer rate has a unique func- 
tional relationship between the ratio of two stream mass flow rates, 
and the ratio of heated to cooled lengths of the heat-transfer ele- 
ments, regardless of element bundle geometries. 


29002 Controlling maintenance productivity. Part II. Elements 
that can be controlled. Herbaty, F. (Dept. of Energy, Argonne, IL). 
Plant Eng. (Barrington, IIl.); 32: No. 2, 133-135(19 Jan 1978). 

A number of elements affecting maintenance productivity are 
discussed, i.e., crew size and mix; material availability; tools and 
equipment availability; work planning and instructions; outage plan- 
ning; working conditions; job method; employee morale; scheduling; 
and employee skills. Each element can be controlled to help mainte- 
nance operate more efficiently. Control is attained by: (1) establish- 
ing policy; (2) measuring performance against policy; and (3) taking 
corrective action when performance deviates from policy. 


29003 Double helix vacuum resistance heater. Patrick, R.C. 
(Sandia Laboratories, Albuquerque, New Mexico 87115). J. Vac. Sci. 
Technol.; 15: No. 1, 133-134(Jan 1978). 

A tantalum resistance heater with a unique double helix 
element which provides improved thermomechanical stability and 
temperature uniformity at high temperatures is described.(AIP) 


29004 Irradiating device with an electronic accelerator. Meyer, 
R.; Schiegl, W.E.; Taumann, L. (to Siemens AG). US Patent 
4,058,730. 15 Nov 1977. Filed date 12 Mar 1976. 8p. 

An irradiating device has an electronic accelerator, an actuat- 
ing and monitoring device, means for expanding and homogenizing 
the electronic ray with respect to electron density and a diaphragm 
for side limiting the electronic beam. The invention is particularly 
characterized by the provision of a measuring device containing 
several radiation detectors connected to the actuating and monitor- 
ing device for increasing the operational safety of the irradiating 
device and located in the electronic beam in the ray direction behind 
the means for expanding and homogenizing the electronic beam. At 
least the first of these radiation detectors is located in the angular 
space range of the unscattered electronic ray. 


29005 Vibration of a group of circular cylinders in a confined 
fluid. Chung, H.; Chen, S.S. (Argonne National Lab., IL). J. Appl. 
Mech.; 99: No. 2, 213-217(Jun 1977). 

An analytical method for evaluating the hydrodynamic 
masses of a group of circular cylinders immersed in a fluid contained 
in a cylinder is presented. The analysis is based on the two-dimen- 
sional potential flow theory. The fluid coupling effect among cylin- 
ders is taken into account; self and mutual-added masses for both 
inner and outer cylinders are evaluated. Based on the proposed 
method, the free vibration of two eccentric cylinders with a fluid- 
filled gap is analyzed as an example. Results of the study have 
important application in the design of nuclear reactor internals and 
heat exchangers. 


29006 Effect of pressure of the intermediate heat carrier on 
critical heat fluxes in evaporative thermosiphons. Bezrodnyi, M.K.; 
Alekseenko, D.V. (Kiev Polytech Inst, Ukr SSR). Izv. Vyssh. 
Uchebn. Zaved., Energ.; No. 4, 80-84(Apr 1977). (In Russian). 

Results of an experimental investigation of critical heat fluxes 
in closed two-phase thermosiphons, depending on geometric dimen- 
sions of the heat supply section and the pressure of the intermediate 
heat carrier (F-11, F-12, F-113 and methanol), are presented. The 
investigations are carried out within the range of pressures from the 
atmospheric to 0.8 P/sub cr/. As a result of generalization of 
experimental data, it is found that the character of dependence of the 
critical heat fluxes on the reduced heat pressure P/P/sub cr/ for the 
liquids considered is identical and differs but slightly from the 
appropriate relation for the boiling of liquids under large-volume 
conditions. 


29007 Application of magnetically controlled welding arcs. 
Hicken, G.K. (Dow Chemical Co., Golden, CO); Stucki, N.D.; 
Randall, H.W. Weld. J. (Miami); 55: No. 4, 264-267(Apr 1976). 

Recent investigations have shown that the use of a magnetic 
field applied across the welding zone can significantly reduce arc 
blow and the often related surface undercutting. Magnetic fields 
applied in the direction of the weld axis were used in the present 
study. In overcoming arc blow by oscillating the arc in a direction 
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transverse to the weld axis, the following effects have been estab- 
lished: (1) magnetic field pole pieces with a square or concave face 

rovide maximum control of the welding arc; (2) fields greater than 

O gauss are not necessary to provide adeuate deflection on a 200 A 
welding arc; (3) welding rate can be increased while reducing total 
heat input and distortion; (4) smooth transitions can be made be- 
tween sections of different thicknesses; and (5) weld surface appear- 
ance is greatly improved. 


29008 Investigation of deposition and wear problems with hard- 
faced coatings for high temperature liquid metal service. Edmonds, 
D.P.; Goodwin, G.M. (Oak Ridge National Lab., TN). Thin Solid 
Films; 39: 269-276(1976). 

Hardfaced coatings on two valves that were designed for use 
in high temperature liquid sodium environments were examined for 
corrosion and wear. The valve bodies were type 304 stainless steel 
and were hardfaced with AWS RCoCr-A (cobalt-base materia) 
using the gas tungsten-arc process. One valve was a cold leg trap 
valve that was removed from the Sodium Component Test Installa- 
tion at the Liquid Metal Engineering Center. Owing to system 
redesign this valve was removed from sodium service after 40,000 h 
at temperatures up to 427°C. It had experienced some sticking but 
this was not of significant consequence. The microstructure of 
RCoCr-A consists of an austenite matrix and a carbide and eutectic 
carbide interdendritic structure from which the material gains its 
wear resistance. Evaluation revealed evidence of erosion/corrosion 
of the hard interdendritic material, thus leaving a wear surface of 
softer matrix material. As a result, some galling (self-welding) of the 
wear surfaces apparently occurred. The other valve was a hot leg 
isolation valve intended for use in the Fast Flux Test Facility. This 
valve was rejected owing to hot cracking during deposition of the 
hardfacing material (coating) and was not put into operation. The 
hardfaced surface was inspected for liquid penetration and was 
sectioned for evaluation by metallographic examination, scanning 
electron microscopy and microprobe analysis. It was concluded that 
hot cracking occurred in the base metal, due to liquation of grain 
boundaries in the weld heat-affected zone, and was followed by 
crack propagation through the hardfaced deposit. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 28484, 28485, 29222, 29919, 
29928, 29929, 29930 


29009 (AD-A—044276) Development of millimeter-wave super 
schottky mixer diodes. Progress report 1 July 1975—30 September 
1976. McColl, M.; Millea, M.F.; Silver, A.H. (Aerospace Corp., El 
Segundo, Calif. (USA). Ivan A. Getting Labs.). 19 Aug 1977. 
Contract F04701-76-C-0077. 55p. (TR—0077(2777)-1). NTIS PC 
A04/MF AOl1. 

The Electronics Research Laboratory of The Aerospace Cor- 
poration is developing a heterodyne millimeter wave Superconduct- 
ing Low Noise Receiver. This report, covering FY 76 and FY76T, 
discusses the progress in developing techniques to extend the per- 
formance of the super-Schottky mixer diode into the millimeter 
wavelength region. The report is divided into four subjects: (1) the 
identification of leakage mechanisms and their control; (2) a super- 
conducting Schottky contact to n-type InSb; (3) a superconducting 
og to an (InGa)Sb surface on n-InSb, and (4) the contact array 

iode. 


29010 (AD-A—044468) Development of superconducting-cavity 
stabilized oscillators from 1971-1977. Final report Apr 71—Mar 77. 
(Stanford Univ., Calif. (USA). High-Energy Physics Lab.). Aug 
1977. Contract N00014-76-C-0382. lip. NTIS PC A02/MF AOI. 

Superconducting cavities had been investigated as frequency 
determining elements of oscillators prior to when our work began at 
Stanford in 1971. Most of that work had been done at the Institute of 
Fundamental Electronics at the University of Paris at Orsay under 
the direction of Professor Septier. Although they successfully tested 
a number of oscillator techniques using a superconducting cavity as 
the frequency reference, the stability of these oscillators were limited 
to about 10 to the 11th power(delta f/f) for short term frequency 
fluctuations. At Stanford, we estimated that a very high frequency 
stability of 10 to the-16th power(delta f/f) should be possible using 
superconducting niobium cavities with an unloaded Q of 10 to the 
11th power along with available experimental techniques. Unloaded 
Q's of 10 to the 11th power had already been demonstrated at 
Stanford for superconducting niobium cavities. To achieve an oscil- 
lator utilizing a superconducting cavity, we designed a circuit which 
stabilizes a Gunn oscillator at X-band to a superconducting cavity at 
8.6 GHz. We called this oscillator system a superconducting-cavity 
stabilized oscillator (SCSO). Our first test showed that this circuit 
worked satisfactorily and a short-term frequency stability of 10 to 
the -12th power(delta f/f) was achieved. The development work on 
the SCSO proceeded in a number of steps after the SCSO circuit 
was shown to work satisfactorily. 
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29011 (AD-A—046801) The applicability of superconducting 
electronics to radar systems. Memorandum report. Skolnik, M.I. 
(Naval Research Lab., Washington, D.C. (USA)). Jul 1977. 24p. 
(NRL-MR—3550). NTIS PC A02/MF AO1. 

Steady progress has been made in both theory and technology 
of superconductive electronics, but there has been little application 
to operational electronic systems. The paper, which was prepared 
for presentation at the 1976 Navy Summer Study on Superconduc- 
tive Electronics, reviews those applications that might be of interest 
to radar. These applications include low-noise receivers, stable RF 
sources, MTI, synthetic aperture radar, and other areas of signal 
processing. Also included is a brief discussion of some of the 
potential problems associated with the use of such devices in a 
practical radar. Although there are areas of possible radar applica- 
tion of superconductive electronic devices, the burden of using 
cryogenics operationally as well as the availability of other compet- 
ing electronic devices make it appear unlikely that superconducting 
electronics will find significant application in radar in the near 
future. 


29012 (LA—7111-MS) Final report on NRIP-funded magnetic 
refrigerator development project, July 1, 1975—October 1, 1977. 
Steyert, W.A. (Los Alamos Scientific Lab., N.Mex. (USA)). Feb 
1978. Contract W-7405-ENG-36. 6p. Dep. NTIS, PC A02/MF AOI. 

A brief overview of Los Alamos Scientific Laboratory work 
on magnetic refrigeration which is covered in five publications is 
given. Two publications discuss the rudimentary refrigerators built 
at Los Alamos; two, the performance expected from more advanced 
designs; and one, the heat transfer experiments performed to provide 
the data necessary for implementation of those designs. The work 
discussed in each of these publications and the overall conclusions 
are described. 


29013 (N—77-28330) Boiling incipience and convective boiling of 
neon and nitrogen. Papell, S.S.; Hendricks, R.C. (National Aeronau- 
tics and Space Administration, Cleveland, Ohio (USA). Lewis Re- 
search Center). Aug 1977. 18p. (NASA-TM-X—73615; E—9099). 

Forced convection and subcooled boiling heat transfer data 
for liquid nitrogen and liquid neon were obtained in support of a 
design study for a 30 tesla cryomagnet cooled by forced convection 
of liquid neon. The cryogen data obtained over a range of system 
pressures, fluid flow rates, and applied heat fluxes were used to 
develop correlations for predicting boiling incipience and convective 
boiling heat transfer coefficients in uniformly heated flow channels. 
The accuracy of the correlating equations was then evaluated. A 
technique was also developed to calculate the position of boiling 
incipience in a uniformly heated flow channel. Comparisons made 
with the experimental data showed a prediction accuracy of + or - 
15 percent. 


29014 (N—77-28393) Design and prototype fabrication of a 30 
tesla cryogenic magnet. Prok, G.M.; Swanson, M.C.; Brown, G.V. 
(National Aeronautics and Space Administration, Cleveland, Ohio 
(USA). Lewis Research Center). Aug 1977. 16p. (NASA-TM-X— 
73660; E—9177). 

A liquid neon cooled magnet was designed to produce 30 
teslas in steady operation. To ensure the correctness of the heat 
transfer relationships used, supercritical neon heat transfer tests were 
made. Other tests made before the final design included tests on the 
effect of the magnetic field on pump motors, tensile shear tests on 
the cryogenic adhesives, and simulated flow studies for the coolant. 
The magnet will consist of two pairs of coils, cooled by forced 
convection of supercritical neon. Heat from the supercritical neon 
will be rejected through heat exchangers which are made of roll 
bonded copper panels and are submerged in a pool of saturated 
liquid neon. A partial mock up coil was wound to identify the 
tooling required to wind the magnet. This was followed by winding 
a prototype pair of coils. The prototype winding established proce- 
dures for fabricating the final magnet and revealed slight changes 
needed in the final design. 


29015 (NTIS/PS—77/0841) Josephson junctions (citations from 
the NTIS Data Base). Report for 1964-Aug 77. Reimherr, G.W. 
(National Technical Information Service, Springfield, Va. (USA)). 
Oct 1977. 186p. NTIS PC NO1/MF NO1. 

The cited reports of Federally-funded research discuss the 
theory, design, fabrication, performance, and applications of Joseph- 
son junctions. References to such applications as far infrared radi- 
ation detectors, microwave detectors, voltage standards, noise ther- 
mometry, and magnetometry are included. (This updated bibliogra- 
phy contains 181 abstracts, 38 of which are new entries to the 
previous edition.) 


29016 (NTIS/PS—77/0842) Josephson junctions. Volume II. 
1975-August 1977 (citations from the Engineering Index data base). 
Report for 1975-Aug 77. Reimherr, G.W. (National Technical Infor- 
mation Service, Springfield, Va. (USA)). Oct 1977. 239p. NTIS PC 
NO1/MF NO1. 
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The cited worldwide reports discuss research concerning the 
theory, design, fabrication, performance, and applications of Joseph- 
son junctions. References to such applications as logic circuits, shift 
registers, data storage devices, far infrared detectors, microwave 
detectors, voltage standards, noise thermometry, and magnetometry 
are included. (This updated bibliography contains 232 abstracts, 86 
of which are new entries to the previous edition.) 


29017 (NTIS/PS—77/1046) Squid devices (a bibliography with 
abstracts). Report for 1964-Oct 77. Reimherr, G.W. (National Tech- 
nical Information Service, Springfield, Va. (USA)). Dec 1977. 92p. 
NTIS PC NO1/MF NO1. 

The cited reports discuss the theory, performance, prepara- 
tion, and applications of SQUID devices (also called Superconduct- 
ing Quantum Interference Devices). The updated bibliography con- 
tains 87 abstracts, 13 of which are new entries to the previous 
edition. 


29018 (PB—271950) Superconducting magnetometry for the de- 
tection of heart disease. Final technical report. Fairbank, W.M._; 
Harrison, D.C.; Wikswo, J.P. Jr. (Stanford Univ., Calif. (USA). 
Stanford Low Temperature Physics Group). 1 Jul 1977. 96p. 
(SLTP—1977-1). NTIS PC A05/MF AO1. 

The authors developed instrumentation capable of efficient 
recording of high-quality vector magnetocardiograms (VMCG), a 
data processing facility and software that allows detailed analysis, 
comparison, and display of the VMCG, and a detailed theoretical 
understanding of the generation, detection, and analysis of the 

G. A series of calculations and electrolytic tank studies were 
performed to clarify the spatial relationship of cardiac current 
sources to the external magnetic field. A magnetic dipole equivalent 
source, the magnetic heart vector (MHV), could be determined by a 
single vector field measurement at a specific point outside the 
thorax. A sophisticated technique was devised for determining the 
components and position of the best-fit moving magnetic dipole from 
VMCG data to study the spatial and temporal variation of the major 
features of the VMCG. Finally, the authors have begun a detailed 
comparison of the normal and abnormal electric and magnetic heart 
vectors and have shown that the relationship of the electric and 
magnetic signals varies during the cardiac cycle and is strongly 
affected by the disorders in cardiac activation. Also developed is a 
new, non-invasive technique for studying cardiac mechanical activi- 
ty, magnetic susceptibility plethysmography (MSPG). 


29019 Superconducting transistor. Gray, K.E. (Argonne Nation- 
al Laboratory, Argonne, Illinois 60439). Appl. Phys. Lett.; 32: No. 6, 
392-395(15 Mar 1978). 

A three-film superconducting tunneling device, analogous to 
a semiconductor transistor, is presented, including a theoretical 
description and experimental results showing a current gain of 4. 
Much larger current gains are shown to be feasible. Such a develop- 
ment is particularly interesting because of its novelty and the striking 
analogies with the semiconductor junction transistor. 


HANDLING EQUIPMENT AND PROCEDURES 


29020 (RFP-NUREG—2746) Reference critical experiments. 
Progress report, October 1, 1977—December 31, 1977. Pecora, D.; 
Rothe, R.E. (Atomics International Div., Golden, Colo. (USA). 
Rocky Flats Plant). Mar 1978. Contract EY-76-C-04-3533. 29p. Dep. 
NTIS, PC A03/MF AO1. 

The is the ninth in the series of quarterly reports describing 
criticality experiments being performed at Rocky Flats for the NRC. 
In addition to the experimental program, there is an annual revision 
of the list of critical experiments needed to provide data for the 
design and licensing of new facilities. Experimental programs cur- 
rently underway at Babcock and Wilcox, Battelle Pacific Northwest 
Laboratory, and Rocky Flats are described. Articles and reports 
giving more details of the experiments are listed in the references. 
The table of needed experiments has been revised, taking into 
account the work already done and comments received over the past 
year. In the Rocky Flats experiments, approximately 1900 kg of 
4.5% enriched U3QOs at a density of approximately 4.8 g/cm* and an 
H/U of approximately 0.75 will be assembled. Computer calcula- 
tions indicate that such an assembly will be subcritical, and a driver 
region of high-enriched uranium metal or solution will be used to 
achieve criticality. A description of the packing and wetting of the 
oxide fuel to be used in these critical experiments is presented. 


29021 Proceedings of the 25th conference on remote systems 
technology. Wojciechowski, D.R. (ed.). La Grange Park, IL; Ameri- 
can Nuclear Society, Inc. (1977). 460p. (CONF-771117—). Nuclear 
Society, Inc. 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

Includes cumulative index Vols. 1-21. 

Each paper has been separately processed for the Energy 
Data Base. 
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29022 Equipment repair room modifications for the Hot Fuel 
Examination Facility/North. Carnes, M.D.; Ferguson, K.R. (Ar- 
gonne National Lab., Idaho Falls, ID). pp 3-11 of Proceedings of the 
25th conference on remote systems technology. Wojciechowski, 
D.R. (ed.). La Grange Park, IL; American Nuclear Society, Inc. 
(1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

The equipment repair room complex for the Hot Fuel Exami- 
nation Facility/North (HFEF/N) alpha-gamma hot-cell facility pro- 
vides capabilities for introduction and removal of in-cell equipment 
low-level waste transfer, low-level decontamination, and contact 
maintenance for equipment from main and decontamination cells. 
Since the startup of HFEF/N in 1975, the repair room complex has 
been extensively modified by providing decontamination and repair 
glove boxes, bag-transfer devices, and additional shielding to reduce 
personnel exposure and improve the efficiency of operations. 


29023 Portable glove-box system for the removal of wall feedth- 
rus at the Hot Fuel Examination Facility/North. Coughlan, J.B.; 
Eisert, G.A. (Argonne National Lab., Idaho Falls, ID). pp 12-20 of 
Proceedings of the 25th conference on remote systems technology. 
Wojciechowski, D.R. (ed.). La Grange Park, IL; American Nuclear 
Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

A portable glove-box system has been developed to provide 
for the removal, repair, transfer, and insertion of wall-penetration 
feedthrus at the Hot Fuel Examination Facility/North (HFEF/N). 
The system provides an effective means for handling feedthrus 
without releasing radioactive alpha and beta-gamma particulates to 
the facility or admitting air to the HFEF/N argon-atmosphere main 
cell. 


29024 Air sampling system at the Hot Fuel Examination Facili- 
ty/North. Courtney, J.C.; Black, R.L.; Holson, C.E.; Hylsky, E. 
(Argonne National Lab., Idaho Falls, ID). pp 21-27 of Proceedings 
of the 25th conference on remote systems technology. Wojcie- 
chowski, D.R. (ed.). La Grange Park, IL; American Nuclear Soci- 
ety, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

To ensure the maintenance of a safe working environment, a 
fixed air sampling system (FASS) is in operation at the Hot Fuel 
Examination Facility/North at Argonne National Laboratory's 
Idaho site. Sixty-six sampling stations are located throughout the 
facility to provide data on any radioactive particles possibly present 
in the air. The high sensitivity of the FASS allows early detection of 
radioactive airborne alpha activity in concentrations as low as 1 x 
107 > wCi/cm*. 


29025 Handling equipment for the Hot Fuel Examination Facili- 
ty/North Neutron Radiography Facility. Cheatle, C.H.; Iverson, 
G.M.; McClellan, G.C. (Argonne National Lab., Idaho Falls, ID). 
pp 36-44 of Proceedings of the 25th conference on remote systems 
technology. Wojciechowski, D.R. (ed.). La Grange Park, IL; Ameri- 
can Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

The addition of a neutron-radiography capability to the Hot 
Fuel Examination Facility/North (HFEF/N) has required special 
handling equipment for control of the reactor neutron beam and for 
positioning radiography specimens and transfer foils. The HFEF/N 
Neutron Radiography Facility uses a TRIGA-type reactor as the 
neutron source for radiography. The facility allows the radiography 
of irradiated specimens without removing them from the HFEF/N 
main-cell environment. The facility is designed so two more radiog- 
raphy stations can be added in the future, one in-cell in the path of 
the east neutron beam, and one out-of-cell in the path of the 
presently blocked north beam. 


29026 Disassembly of Sodium Loop Safety Facility Experiments 
at the Hot Fuel Examination Facility/North. Kinkade, K.H.; Hag- 
mann, D.B.; Stantliff, S. (Argonne National Lab., Idaho Falls, ID). 
pp 45-54 of Proceedings of the 25th conference on remote systems 
technology. Wojciechowski, D.R. (ed.). La Grange Park, IL; Ameri- 
can Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

Disassembly of a loop from the Sodium Loop Safety Facility 
is being performed at the Hot Fuel Examination Facility/North with 
specially designed equipment and remotized tooling. A very thor- 
ough, methodical approach to the sequence of loop disassembly has 
been taken. The major cut-up tools used are the reciprocating saw, 
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circular and end mills, and horizontal drill. In addition to standard 
cell equipment, such as in-cell cranes and manipulators, special cell 
equipment also plays a very important part in disassembly of the 
loop. 


29027 Decontamination and refurbishment of the Hot Fuel Ex- 
amination Facility/South air cell. Larsen, L.; Brookshier, R.L. (Ar- 
gonne National Lab., Idaho Falls, ID). pp 55-64 of Proceedings of 
the 25th conference on remote systems technology. Wojciechowski, 
D.R. (ed.). La Grange Park, IL; American Nuclear Society, Inc. 
(1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

Following seven years of continuous service as a facility for 
handling and examining irradiated components, the Hot Fuel Exami- 
nation Facility/South air cell at the Argonne National Laboratory- 
Idaho site of the Idaho National Engineering Laboratory was emp- 
tied, decontaminated, and refurbished. The work was started in 
— 1976. The air cell was partially decontaminated remotely, after 
which personnel entered the cell to complete decontamination. 
Shielded-viewing windows, the in-cell overhead crane, electrome- 
chanical manipulators, and lights were then refurbished. Examina- 
tion equipment was removed from the cell, decontaminated, re- 
paired, refurbished, and reinstalled. In November 1976, the air cell 
was reactivated to support the Liquid-Metal Fast Breeder Reactor 
Program. 


29028 Fast Flux Test Facility core component measuring system. 
Mullen, R.E. (Aerojet Manufacturing Co., Fullerton, CA); Harbison, 
S.G.; Martin, R.L. pp 67-77 of Proceedings of the 25th conference 
on remote systems technology. Wojciechowski, D.R. (ed.). La 
Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

Aerojet Manufacturing Company has designed and procured 
a core component measuring system for installation in the Fast Flux 
Test Facility (FFTF) interim examination/maintenance cell. This 
remotely operable and maintainable system will define the geometric 
changes that are expected to occur in FFTF core components by 
measuring cross sections, length, bow, and twist. The system will be 
used to measure the external temperature at a specific axial position 
along the hex duct, differential pressure across a core component, 
and axial flow rates of cooling gas through a component. Full 
automation of the measuring system makes it possible to acquire, 
process, and record vast amounts of data with minimal operator 
attention. Data printouts, historical comparison, distribution plots, 
and listings for irradiation experiments provide immediate and useful 
data to the sponsors of FFTF experiments. 


29029 Fast Flux Test Facility element measuring system. Mullen, 
R.E. (Aerojet Manufacturing Co., Fullerton, CA); Harbison, S.G.; 
Martin, R.L. pp 78-89 of Proceedings of the 25th conference on 
remote systems technology. Wojciechowski, D.R. (ed.). La Grange 
Park, IL; American Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

Aerojet Manufacturing Company has been responsible for the 
overall design and procurement of an element measuring system to 
be installed in the Fast Flux Test Facility (FFTF) interim examina- 
tion/maintenance cell. The system is remotely operable and main- 
tainable and will be used to detect both geometric and weight 
changes occurring in FFTF elements. In addition, the system will be 
used to determine fuel pellet movement, gamma flux profiles, and 
isotope migrations, and to detect microscopic cladding failures. 
Fully automated computer control makes it possible to process and 
acquire data from up to 24 elements with minimal operator attention. 


29030 Design features and objectives of the Fuels and Materials 
Examination Facillty. Doman, D.R.; Trego, A.L.; Burgess, C.A. 
(Westinghouse Hanford Co., Richland, WA). pp 90-102 of Proceed- 
ings of the 25th conference on remote systems technology. Wojcie- 
chowski, D.R. (ed.). La Grange Park, IL; American Nuclear Socity, 
Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

The conceptual design has been nearly completed on the 
Fuels and Materials Examination Facility (FMEF), a hot-cell facility 
for destructive (DE) and nondestructive examination (NDE) of 
irradiated fuels and materials tested in the Fast Flux Test Facility 
(FFTF) and other breeder reactors. The FMEF will be constructed 
near the FFTF and is scheduled to be operational by early 1983. A 
large cell with 22 work stations permits NDE of fuel assemblies and 
pins, while 12 smaller cells provide sectioning of failed assemblies or 
pins and DE. These cells contain a recirculating nitrogen atmo- 
sphere. To handle the large assemblies and increased number of fuels 
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and materials specimens irradiated in the FFTF, the facility is highly 
mechanized to provide high throughput. 


29031 Design and development of the examination equipment for 
the Fuels and Materials Examination Facility. Trego, A.L.; Frick, 
D.C.; Weber, E.T. (Westinghouse Hanford Co., Richland, WA). pp 
103-121 of Proceedings of the 25th conference on remote systems 
technology. Wojciechowski, D.R. (ed.). La Grange Park, IL; Ameri- 
can Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

The objectives of the Fuels and Materials Examination Facili- 
ty (FMEF) will demand higher throughput and greater measurement 
precision than is achievable by using available equipment. Therefore, 
equipment is being designed to provide more automation and higher 
positioning and measurement accuracy in several areas. Items being 
developed include a standard examination stage to perform common 
pin handling functions at several stations in the FMEF, a laser- 
optical profilometer for high-accuracy measurements on FFTF-size 
fuel pins, and a centralized data acquisition and process control 
system to acquire data and monitor plant activities. 


29032 High-speed slitter for irradiated stainless-steel tubing. 
Berger, J.D. (Westinghouse Hanford Co., Richland, WA). pp 123- 
129 of Proceedings of the 25th conference on remote systems tech- 
nology. Wojciechowski, D.R. (ed.). La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

A remotely operated high-speed irradiated stainless-steel tube 
slitter was successfully developed and used to remove irradiated 
boron carbide pellets. A modified slitter was also used to slit irradiat- 
ed fuel pin cladding, exposing mixed uranium-plutonium-oxide fuel 
in preparation for subsequent testing. These two slitting devices 
were used successfully, with diamond-impregnated blades without 
the use of wet coolant. 


29033 Advantages of equipment testing in the IEM cell mockup. 
LeGore, T.; Dietrick, D.L.; Engstrom, J.W.; Richman, R.B. (Wes- 
tinghouse Hanford Co., Richland, WA). pp 130-133 of Proceedings 
of the 25th conference on remote systems technology. Wojcie- 
chowski, D.R. (ed.). La Grange Park, IL; American Nuclear Soci- 
ety, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

The Fast Flux Test Facility (FFTF) interim examination and 
maintenance cell will contain a large amount of equipment for 
handling FFTF core components. To adequately assure that the 
equipment is operational prior to installation at FFTF, a full-scale 
mockup was built and an extensive test program was carried out. 
The tests covered installation, remote maintenance, and systems 
integration of more than eighty different equipment items to be used 
in the cell. 


Fuel pin profilometry adaptation of an existing cutoff saw. 
Strait, D.L.; Wood, K.W.; Boyles, V.C. (Westinghouse Hanford Co., 
Richland, WA). pp 134-138 of Proceedings of the 25th conference 
on remote systems technology. Wojciechowski, D.R. (ed.). La 
Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

Because several fuel pins breached in an experimental subas- 
sembly, we had to develop the ability to obtain diametral measure- 
ments of grossly alpha-contaminated fuel pins. The means to do this 
were designed, built, and operated. By adapting the designs of 
several existing pieces of hot-cell equipment, a measuring system was 
developed which required a minimum of additional in-cell equip- 
ment. Accuracy and reproducibility of +-0.0053 mm (+-0.00021 in.) 
and +-0.00086 mm (+-0.000034 in.), respectively, were achieved. 


29035 Mars Viking Surface Sampler Subsystem. Crouch, D.S. 
(Martin Marietta Aerospace, Denver). pp 141-152 of Proceedings of 
the 25th conference on remote systems technology. Wojciechowski, 
im La Grange Park, IL; American Nuclear Society, Inc. 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

A Surface Sampler Subsystem was developed for use on 
Viking Landers 1 and 2, which landed on the surface of the planet 
Mars in 1976. A major component of this subsystem is the Acquisi- 
tion Assembly, which consists of a computer-controlled boom unit 
and collector head used for acquiring small samples of material from 
the Martian surface. The boom unit consists of an extendable/ 
retractable furlable tube element capable of extending the tip of the 
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collector head to a maximum of 3.45 m (136 in.), and an integral 
gimbal capable of 5 rad (288 deg) azimuth and 1.3-rad (74-deg) 
elevation movement. All Mars surface operations are performed 
automatically with periodic command uplinks and data downlinks 
through Deep Space Network antennae to the control center at the 
Jet Propulsion Laboratory in Pasadena, California. 


29036 Remote Decontamination Facility and Repair Station for 
hot-cell manipulators. Ryz, M.A. (Whiteshell Nuclear Research Es- 
tablishment, Pinawa, Manitoba). pp 153-157 of Proceedings of the 
25th conference on remote systems technology. Wojciechowski, 
D.R. (ed.). La Grange Park, IL; American Nuclear Society, Inc. 
(1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

Increasingly high radiation levels on manipulators at the 
Whiteshell Nuclear Research Establishment, Pinawa, Manitoba, 
Canada, necessitated design and construction of a Remote Decon- 
tamination Facility and Repair Station. This facility reduces radi- 
ation levels on manipulators by an order of magnitude over previous 
hand decontamination techniques. The reduced radiation levels have 
allowed superior manipulator repair and maintenance, resulting in 
50% fewer manipulator breakdowns. 


29037 Power-assisted 45-kg (100-lb) grip system for master-slave 
manipulators. Jelatis, D.G. (Central Research Labs., Inc., Red Wing, 
MN). pp 158-161 of Proceedings of the 25th conference on remote 
systems technology. Wojciechowski, D.R. (ed.). La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

Shortcomings of conventional master-slave manipulator grip 
systems are reviewed. The improved grip system is comprised of (a) 
an anatomically conforming hand grip with thumb-actuated tong 
control, (b) a dc servosystem providing approximately 4x “magni- 
fied’ tong travel and 90% squeeze force, (c) a wrist joint with 
positive mechanical rotary drive elements replacing the conventional 
cable, and (d) a tong that is positively driven in opening as well as 
closing directions. Force feedback provides enough delicacy of 
touch to prevent damage to fragile objects, while still allowing easy 
control of grip forces over 45 kg (100 Ib), sufficient to permit secure 
handling of loads taxing the capacity of heavy-duty manipulators. 


29038 TRIAC output control system for two-phase servodriven 
master-slave manipulators. Jelatis, D.G.; Gross, A.E. (Central Re- 
search Labs., Inc., Red Wing, MN). pp 162-168 of Proceedings of 
the 25th conference on remote systems technology. Wojciechowski, 
im La Grange Park, IL; American Nuclear Society, Inc. 
1 , 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

The mechanical configuration, operating volume, perform- 
ance characteristics, and major electromechanical components of the 
Central Research Laboratory Model M servomanipulator are re- 
viewed. The new variable-conduction-angle TRIAC control system 
is described and compared with the conventional excitation of two- 
phase servomotors. The principal advantages are a great reduction in 
no-load power and motor heating, and small power dissipation in the 
“on-off’ TRIACS compared to unavoidable losses in conventional 
linear power amplifiers. Fail-safe features are described. The physi- 
cal layout of the control is illustrated. 


29039 SM-229: a new compact servo master-slave manipulator. 
Flatau, C.R. (TeleOperator Systems Corp., St. James, NY). pp 169- 
173 of Proceedings of the 25th conference on remote systems tech- 
nology. Wojciechowski, D.R. (ed.). La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

A new compact force-reflecting servo master-slave manipula- 
tor, the SM-229, has been developed to serve the requirements of a 
variety of new installations. Attention has been given not only to the 
performance of this new manipulator, but also to commercial pro- 
duction requirements so that its availability to various projects will 
be much improved. The first pair of SM-229 have been produced 
and satisfactorily tested for use in the Los Alamos Scientific Labora- 
tory-Meson Physics Facility. 


29040 Facilities for postirradiation examination of experimental 
fuel elements at Chalk River Nuclear Labs. Mizzan, E.; Chenier, R.J. 
(Chalk River Nuclear Labs., Ont.). pp 237-244 of Proceedings of the 
25th conference on remote systems technology. Wojciechowski, 
D.R. (ed.). La Grange Park, IL; American Nuclear Society, Inc. 
(1977). 
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From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

Expansion of postirradiation facilities at the Chalk River 
Nuclear Laboratories and steady improvement in hot-cell techniques 
and equipment are providing more support to Canada’s reactor fuel 
development program. The hot-cell facility primarily used for exami- 
nation of experimental fuels averages a quarterly throughput of 40 
elements and 110 metallographic specimens. New developments in 
ultrasonic testing, metallographic sample preparation, active storage, 
active waste filtration, and fissile accountability are coming into use 
to increase the efficiency and safety of hot-cell operations. 


29041 Remote operation and maintenance of a pulsed neutron 
physics facility. Allen, J.D.; Fluharty, R.G. (Los Alamos Scientific 
Lab., NM). pp 423-427 of Proceedings of the 25th conference on 
remote systems technology. Wojciechowski, D.R. (ed.). La Grange 
Park, IL; American Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

The Weapons Neutron Research Facility (WNR) is a pulsed 
neutron source facility for basic nuclear research. The neutron pulses 
are produced by proton pulses from the Los Alamos Meson Physics 
Facility. Three targets provide areas for neutron experiments. One of 
these is a high current target and requires remote operation and 
maintenance. Experimentation and data collection activities have 
been separated from maintenance and operation by servicing the 
target and moderators from above. 


29042 PIP: a proton irradiation port at LAMPF. Wilson, M.T. 
(Los Alamos Scientific Lab., NM). pp 428-432 of Proceedings of the 
25th conference on remote systems technology. Wojciechowski, 
D.R. (ed.). La Grange Park, IL; American Nuclear Society, Inc. 
(1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

A radiation-damage facility that permits placing edge-cooled 
thin samples into an 800-MeV proton flux of 2 x 10'* proton/s-cm? 
has been commissioned at the Los Alamos Meson Physics Facility. 
Up to 76-mm sample width can be passed horizontally through a 1.5- 
mm-high x 10-mm-wide beam spot. The samples can be exchanged 
by using an air lock that preserves the integrity of the beam-line 
vacuum system. 


29043 238Pu Fuel Form Facility at the Savannah River Plant. 
Bass, R.J. (E. I. du Pont de Nemours and Co., Aiken, SC). pp 433- 
438 of Proceedings of the 25th conference on remote systems tech- 
nology. Wojciechowski, D.R. (ed.). La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117--. 

Plutonium-238 fuel forms for space applications are produced 
at the Savannah River Plant in nine interconnected cells operated 
with the aid of manipulators. Remote operations include **O ex- 
change, milling, cold pressing, pellet crushing, sintering, hot press- 
ing, gauging, and fuel form encapsulation. Argon is recirculated in 
five of the cells, helium in two. Safety features include continuous air 
monitoring, fire detection-suppression, and mullistage high-efficien- 
cy particulate air filtration of cabinet exhaust with final discharge to 
the stack through a sand filter. 


SHIPPING CONTAINERS 
REFER ALSO TO CITATION(S) 27891 


29044 (SAND—77-1462) Crash testing of nuclear fuel shipping 
containers. Jefferson, R.M.; Yoshimura, H.R. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Dec 1977. Contract EY-76-C-04-0789. 50p. 
Dep. NTIS, PC A03/MF AO1. 

In an attempt to understand the dynamics of extra severe 
transportation accidents and to evaluate state-of-the-art computation- 
al techniques for predicting the dynamic response of shipping casks 
involved in vehicular system crashes, the Environmental Control 
Technology Division of ERDA undertook a program with Sandia to 
investigate these areas. This program, which began in 1975, encom- 
passes the following distinct major efforts. The first of these utilizes 
computational methods for predicting the effects of the accident 
environment and, subsequently, to calculate the damage incurred by 
a container as the result of such an accident. The second phase 
involves the testing of '/s-scale models of transportation systems. 
Through the use of instrumentation and high-speed motion photog- 
raphy, the accident environments and physical damage pad cen 
are studied in detail. After correlating the results of these first one 
phases, a full scale event involving representative hardware is con- 
ducted. To date two of the three selected test scenarios have been 
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completed. Results of the program to this point indicate that both 
computational techniques and scale modeling are viable engineering 
approaches to studying accident environments and physical damage 
to shipping casks. 


29045 (SAND—78-0309C) Nondestructive evaluation of LWR 
spent fuel shipping casks. Ballard, D.W. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Feb 1978. Contract EY-76-C-04-0789. 21p. (CONF- 
780215—1). Dep. NTIS, PC A02/MF AO1. 

From Conference on NDE in the nuclear industry; Salt Lake 
City, UT, USA (13 Feb 1978). 

An analysis of nondestructive testing (NDT) methods cur- 
rently being used to evaluate the integrity of Light Water Reactor 
(LWR) spent fuel shipping casks is presented. An assessment of 
anticipated NDT needs related to breeder reactor cask requirements 
is included. Specific R and D approaches to probable NDT problem 
areas such as the evaluation of austenitic stainless steel weldments 
are outlined. 


29046 (SAND—78-0451C) Crash testing of spent-nuclear-fuel 
shipping systems. Yoshimura, H.R. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 16p. (CONF- 
780316—3). Dep. NTIS, PC A02/MF AO1. 

From Waste management fuel cycles; Tucson, AZ, USA (5 
Mar 1978). 

Full scale testing to date has verified that current analytical 
tools and the use of scale model testing are both accurate methods 
for predicting shipping cask response to severe accident conditions. 
The containers tested are capable of surviving severe transportation 
accidents. 


29047 Spent-fuel shipping system for large commercial LMFBRs. 
Davis, C.R. (General Electric Co., Sunnyvale, CA). pp 397-402 of 
Proceedings of the 25th conference on remote systems technology. 
Wojciechowski, D.R. (ed.). La Grange Park, IL; American Nuclear 
Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

A spent-fuel shipping system for large commercial liquid- 
metal fast breeder reactors (LMFBRs) has been conceptually devel- 
oped and the major components designed. The system achieves 
double containment by seal welding individual spent-fuel assemblies 
into a shipping canister and sealing several canisters into a shipping 
cask with a dry cavity. The cask is loaded without removing it from 
its transporter and without contaminating its exterior surfaces. Early 
adoption of this (or an equivalent) spent-fuel shipping system is 
needed to provide guidance to the designers of LMFBR equipment 
and facilities, as well as of the LMFBR fuel reprocessing plant. 


TRANSPORT AND STORAGE FACILITIES 


29048 Neutron Radiography Facility at the Hot Fuel Examina- 
tion Facility/North. Richards, W.J.; Stephens, W.E. (Argonne Na- 
tional Lab., Idaho Falls, ID). pp 28-35 of Proceedings of the 25th 
conference on remote systems technology. Wojciechowski, D.R. 
(ed.). La —— Park, IL; American Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

The high demand for neutron radiography of both irradiated 
and nonirradiated reactor structural and fuel specimens resulted in 
the decision to install a neutron radiography facility in the Hot Fuel 
Examination Facility/North at Argonne National Laboratory's 
Idaho Site. The neutron radiography facility was designed to have a 
high throughput using state-of-the-art radiography techniques with 
maximum flexibility for incorporating radiography techniques to be 
developed in the future. 


29049 Review of the IMCO code for gas ships. Kime, J.W.; 
Lakey, R.J.; Dickey, T.R. (Coast Guard Headquarters, Washington, 
DC). pp 385-403 of Proceedings of the second ship technology and 
research (STAR) symposium. New York; Society of Naval Archi- 
tects and Marine Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

In 1975, the Inter-Governmental Maritime Consultative Orga- 
nization completed the Code for the Construction and Equipment of 
Ships Carrying Liquefied Gases in Bulk. This Code, which is appli- 
cable to new ships, has been developed to provide an international 
standard for the safe carriage by sea in bulk of liquefied gases. It 
contains design and construction requirements for ships involved in 
such carriage and the equipment they should carry so as to minimize 
the risk to the ship, its crew and to the environment. This paper 
reviews cargo containment and basic safety systems sections of the 
Code and provides the background for the basis of the requirements. 
The paper also explains the actions taken by the Coast Guard to 
implement the Code into U.S. regulations. 


ERA VOL. 3, NO. 12 


29050 Improving fuel efficiency of existing tankers. Ellingsen, 
P.A.; Fitzgerald, P.D.; Goulden, J.E.; Squillario, W.C.; Uhlin, R.C. 
(Exxon International Co., Florham Park, NJ). pp 475-497 of Pro- 
ceedings of the second ship technology and research (STAR) sym- 
posium. New York; Society of Naval Architects and Marine Engi- 
neers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

Some potential fuel saving a are identified which can be 
initiated when the energy efficiency of an existing tanker is analyzed, 
starting with the fuel fired and proceeding through to the distance 
which the vessel travels along the desired course. These savings can 
be grouped into four main vessel areas, i.e., the power plant and its 
auxiliaries, propeller efficiency, hull resistance and navigation and 
steering. The specific items in each area range from simple oper- 
ational procedure changes, such as ballast and trim patterns, up to 
major vessel modifications, e.g. hull antifouling coatings, which may 
have substantial costs associated with them. While individual fuel 
saving credits for the various items are enumerated, it is necessary to 
note that some of these credits interact with each other and there- 
fore, this interaction must be considered when determining an over- 
all potential fuel savings figure. However, after taking this into 
account, the potential fuel savings to be realized is still large and as 
such, provides a real challenge and an opportunity for marine 
owners and operators to implement measures which will significant- 
ly impact on this high cost area. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 
REFER ALSO TO CITATION(S) 28785, 29154 


29051 Rapid design for concrete gravity platforms. Ridley, T.; 
Malone, A.W.; McLeod, R.D. (Ove Arup and Partners). Consult. 
Eng. (London); 41: No. 9, 39-41(Sep 1977). 

A computer model is described for rapidly optimizing the 
geometry of a concrete platform, while complying with the many 
design constraints arising during construction, tow-out and oil pro- 
duction. This rapid design procedure enables a choice to be made 
between alternatives with confidence that detailed design will not 
require iterative geometric amendments. Its application to the design 
of platforms with minimum concrete weight for given tow-out 
channel depth and the schematic — of a platform for 183 m 
offshore water depth are described. 3 refs. 


LASERS 
REFER ALSO TO CITATION(S) 28661, 29050, 29957, 29958 


29052 (AD-A—043980) Optical properties of europium-doped 
potassium chloride laser window materials. Final report 1 January 
1976—30 June 1977. Stoebe, T.G.; Wolfenstine, J.B. (Washington 
Univ., Seattle (USA). Dept. of Mining and Metallurgical and Ceram- 
ic Engineering). 31 Jul 1977. 25p. NTIS PC A02/MF AOI. 

A study of lattice defect equilibria in the KCl:Eu crystal 
KC.01ECH97 has been undertaken using optical absorption, electron 
spin resonance and ionic conductivity. These techniques reveal that 
the predominant specie of the Eu ion is Eu(++), in the form of 
Eu(++)-vacancy complexes at room temperature. The ultraviolet 
absorption bands of Eu(+ +) that occur at 243 and 330 nm have 
been used to allow a non-destructive determination of the Eu(+ +) 
content. The room temperature absorption coefficient of the 243 and 
330 nm bands have been calibrated by polarographic and ionic 
conductivity, such that the relationship between the optical absorp- 
tion coefficient, alpha, and Eu(++) content is given by: Mole % 
Eu(+ +) = .00043 alpha. 


29053 (AD-A—044052) Cathode limited operation of transverse- 
ly excited carbon dioxide channel waveguide laser. Research and 
development technical report. Papayoanou, A. (Army Electronics 
Command, Fort Monmouth, N.J. (USA)). Jul 1977. 24p. (ECOM— 
4510). NTIS PC A02/MF AO1. 

The discharge, gain and oscillator characteristics of trans- 
versely excited CO2 gas mixes was investigated under pulsed and cw 
conditions. A 1.6 mm square channel having a segmented upper 
electrode structure and a solid copper electrode with dielectric 
sidewalls formed the discharge chamber. Resistive loading of the 
individual discharge segments precluded arcing and insured glow 
discharges. However, the discharges were not wall confined except 
at pressures below 100 torr, thereby reducing wall cooling and 
complete volumetric excitation. For low pressures a large fraction of 
the energy was deposited in the cathode fall region. At higher 
pressures the luminous glow discharge column narrowed and the 
ratio of the power dissipated in the cathode fall region decreased. 
However, the total power and power densities deposited in this 
region increased. The high electric fields and gas temperatures in 
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this region dissociate and ionize molecules thereby limiting sealed-off 
lifetimes. Diffusion of heat into the adjoining gas creates turbulence 
and limits the gain. Detailed analysis of the negative aspects of the 
cathode fall region and nonuniform volume excitation suggests those 
areas where improvement is most essential. Certain improvements 
can be obtained by revising the construction of these devices. It 
remains essential, however, to limit the negative aspects of the 
cathode fall region and the Malter effect is suggested as one possible 
means of accomplishing this. 


29054 (AD-A—044450) Small-scale cw HF(DF) chemical laser. 
Interim report. Spencer, D.J.; Beggs, J.A.; Mirels, H. (Aerospace 
Corp., El Segundo, Calif. (USA). Aerophysics Lab.). 3 Aug 1977. 
Contract F04701-76-C-0077. 37p. (TR—0077(2940)-4). NTIS PC 
A03/MF AO1. 

The construction and performance of a small-scale cw 
HF(DF) chemical laser is described. A multiline output of about 15 
W (8 W) was achieved. During single-line operation, 18 HF 2-1 and 
1-0 transition lines, with powers from 0.1 to 2.4 W, and 24 DF 3-2, 2- 
1 and 1-0 transition lines, with powers from 0.01 to 0.30 W, were 
observed. Amplitude stability varied from + or - 1.5% to + or - 
5%, and — -running short-term frequency stability was about + or 
- 10 MH 


29055 (AD-A—044567) Rotational population transfer in HF. 
Final report 1 May 76—31 Aug 77. Hinchen, J.J.; Hobbs, R.H. 
(United Technologies Research Center, East Hartford, Conn. 
(USA)). 30 Aug 1977. Contract F44620-76-C-0112. 58p. NTIS PC 
A04/MF AOl1. 

Population transfer in HF was measured by an IR double 
resonance experiment which uses HF pump and probe lasers. In 
three kinds of experiments populations pumped to a specific rotation- 
al level were followed: out of the pumped level, to the levels above, 
and to the levels below. The rates of loss from the pumped level and 
transfer to the lower levels were strongly affected by lasing between 
rotational levels. Measurements were made of gain and laser intensi- 
ty and that information was incorporated into a kinetic rate model to 
assess contributions to the total transfer rates. The collisional contri- 
butions are compared with linewidth data. Information was also 
obtained on population transfer rates for velocity cross relaxation 
and for vibration-rotation transfer. 


29056 (AD-A—044622) Variations in homogeneous fluorescence 
linewidth and electron-phonon coupling within an inhomogeneous spec- 
tral profile. Interim technical report. Avouris, P.; Campion, A.; El- 
Sayed, M.A. (California Univ., Los Angeles (USA). Dept. of Chem- 
istry). 22 Aug 1977. Contract N00014-75-C-0602. 11p. (TR—27;Con- 
trib—3868). NTIS PC A02/MF AO1. 

The fluorescence line narrowing technique (FLN) is used to 
determine the homogeneous width of the 5D(0) to 7D(0) resonance 
fluorescence line of Eu(3+) in an amorphous silicate matrix as a 
function of laser excitation wavelength and temperature (200-350 K). 
A smooth increase in delta nu sub hom is observed as the excitation 
wavelength is decreased across the inhomogeneous profile (excita- 
tion of sites of progressively higher average crystal field. The 
combined temperature and excitation wavelength dependence identi- 
fy the broadening mechanism as a two-phonon Raman scattering 
process and suggest that the observed increase of delta nu sub hom 
with increasing excitation energy is due to stronger electron-phonon 
coupling at sites of stronger crystal field. 


29057 (AD-A—044625) Linewidth and chemistry modeling of 
the HCL—Hz non-reacting mixing laser system. Final report Apr 76— 
Apr 77. Smith, F.G.; Meredith, R.E. (Science Applications, Inc., 
Ann Arbor, Mich. (USA)). 15 Aug 1977. Contract DAAK40-76-C- 
0754. 131p. (SAI—77-003-AA). NTIS PC A07/MF AO1. 

The linewidth and Einstein coefficient values required for 
modeling the HCl non-reacting mixing laser (NRML) have been 
reviewed and new linewidth calculations prepared. The results have 
been fit to a simple functional form suitable for inclusion in detailed 
laser modeling codes. Further development was also carried out of 
an efficient non-equilibrium chemistry subroutine suitable for inclu- 
sion in laser modeling codes. Listings of the detailed results and the 
chemistry code are given in appendices. 


29058 (AD-A—046314) Ultranarrowband tunable dye laser for 
new approaches to atomic spectroscopy. Technical report No. 5, 1 Jan 
76—31 Dec 76. Hansch, T.W. (Stanford Univ., Calif. (USA). 
Edward L. Ginzton Lab.). Dec 1976. Contract N00014-75-C-0841. 
83p. (GL—2648). NTIS PC A05/MF AO1. 

Progress in the development and improvement of tunable 
laser systems for novel approaches to atomic and molecular spectros- 
copy, and in particular for new precision studies of atomic hydrogen 
is summarized. It reports on: (1) the development of a highly 
monochromatic, powerful tunable dye laser system, combining a 
single-frequency cw dye laser oscillator with a multistage pulsed dye 
laser amplifier; (2) the generation of cw single-frequency coherent 
radiation near 243 angstrom by summing the frequencies of a Kr ion 
laser and a cw dye laser in cooled ADP. In addition, the report 
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summarizes three experiment, exploring new coherent light tech- 
niques for sensitive high resolution spectroscopy of atoms and mole- 
cules. These are: (1) the first demonstration of Doppler-free laser 
polarization spectroscopy, a new technique, which can greatly 
exceed the sensitivity of saturated absorption spectroscopy; (the 
Stark splitting of the hydrogen Balmer beta line in a glow discharge 
has been resolved); (2) a demonstration of polarization labeling of 
molecular sodium This new technique simplifies the unraveling of 
complex absorption spectra by identifying lines with a common 
lower state; and (3) high resolution two-photon spectroscopy of the 
excited state of normal and deuterated benzene. The observed rota- 
tional contours have been reported by computer fits, yielding accu- 
rate molecular constants. 


29059 (AD-A—046354) Investigation of diatomic cesium as a 
laser medium by absorption and fluorescence spectroscopy. Benedict, 
R.P. Jr. (Air Force Inst. of Tech., Wright-Patterson AFB, Ohio 
(USA). School of Engineering). Jun 1977. 182p. (AFIT/DS/PH— 
77-3). NTIS PC A09/MF AO1. 

Thesis. 

The potential of Csp as a candidate for a high efficiency laser 
has been examined using absorption and fluorescence spectroscopy. 
The absorption spectra of the Csz molecule has been measured over 
the wavelength range of 0.8 - 1.3 microns. The observed spectra, 
taken from 182 C to 325°C, were interpreted as both allowed and 
normally forbidden transitions. Based on the Classical Franck- 
Condon Principle, the temperature dependence of the absorption of 
the allowed transition for the wavelength range 0.9 to 1.21 microns 
was used to determine the potential energy curve for the allowed 
transition state. Also, the potential curve for the forbidden transition 
state was estimated. The fluorescence of Csz was observed for 
temperatures between 225 and 360°C with a xenon buffer gas density 
ranging from zero to 5 x 10 to the 19th power/cm. The spectra were 
normalized to the atomic line emission via the CsXe red wing of the 
0.894 micron line of Cs. The normalized emission was used to 
calculate the stimulated emission coefficient per excited Cs atom. On 
the basis of these experiments, gain could possibly be achieved for a 
15% atomic inversion. The variations of the integrated normalized 
emission spectra with xenon density were used to quantify the 
important kinetic rate constants. There definitely appears to be 
quenching and predissociation from the a(3)pi to the x(3)sigma state. 
As a result, most of the molecules formed into the either the 
a(1)sigma or a(3)pi are lost through the x(3)sigma. Thus, Cs2 appears 
to be a less viable laser candidate than the other alkali dimers such as 
Naz. 


29060 (AD-A—046483) Electrooptical devices. Semiannual tech- 
nical summary report 1 Oct 76—31 Mar 77. Melngailis, I.; Foyt, A.G. 
Jr. (Massachusetts Inst. of Tech., Lexington (USA). Lincoln Lab.). 
31 Mar 1977. Contract F19628-76-C-0002. 30p. NTIS PC A03/MF 
AOl. 

The current objectives of the electrooptical device program 
are: (1) to perform life tests on GaIn AsP/InP double-heterostruc- 
ture (DH) diode lasers operating in the 1.0- to 1.2-micrometer 
wavelength region and analyze the degradation mechanisms, and (2) 
to fabricate and study avalanche photodiodes of similar composition 
GalInAsP operating in the same wavelength region. In the diode 
laser part of the program, 11 DH GalnAsP/InP lasers, operating 
continuously at room temperature, have been placed on life test. The 
first three devices, fabricated from one wafer, have logged over 
4000, 3600, and 3200 h, respectively, without degrac’'’» and are 
still in operation. The eight devices fabricated from two . Jditional 
wafers also show no evidence of internal degradation. However, a 
laser end-face contamination problem is present in several of the 
newer devices. Although this contamination can be removed from 
most of the devices by simple cleaning, improved fabrication proce- 
dures are currently being developed to eliminate the sources of the 
contamination. The p-n junction location in DH GalnAsP/InP diode 
lasers has been determined by use of a scanning electron microscope. 
Even though undoped or Sn-doped quaternary layers are n-type if 
grown On insulating substrates, the quaternary layers in the lasers are 
p-type, presumably due to Zn diffusion from the Zn-doped InP 
capping layer. As part of the avalanche photodiode program, proton 
bombardment and ion implantation in InP have been investigated for 
use in diode fabrication. 


29061 (AD-A—046870) Scale-up on NF(a 1 delta) produced by 
the H + NF» system in a subsonic cw laser device. Interim report. 
Herbelin, J.M.; Spencer, D.J.; Kwok, M.A. (Aerospace Corp., El 
Segundo, Calif. (USA). Aerophysics Lab.). 12 Oct 1977. Contract 
F04701-77-C-0078. 23p. NTIS PC A02/MF AO1. 

A peak density of the electronically excited free-radical spe- 
cies NF(a 1 delta) of 2.4 times 10° mol/cm® has been chemically 
produced in a subsonic laser device. This high concentration con- 
firms previous analyses and predictions of the chemical system. This 
is a concentration scale-up of 10,000 from previous flow tube results. 


29062 (UCRL—13816) Theoretical and experimental study of 
fast-discharge-driven rare gas monohalide lasers. Final technical 
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report. Tio, T.K.; Akins, R.P.; Innis, G.; Lin, S.C. (California Univ., 
San Diego, La Jolla (USA). Inst. of Pure and Applied Physical 
Sciences). 31 Dec 1977. Contract W-7405-ENG-48. 76p. Dep. NTIS, 
PC A05/MF AOl. 

The primary objective of this study was to gain quantitative 
understanding of the coupling between the fast-discharge and the 
kinetic processes of excimer laser generation. Another important 
objective was to obtain useful scaling relationships for future devel- 
opment of more efficient and/or higher average power pulsed- 
discharge-pumped rare gas monohalide laser systems. In the early 
phase of this study, special attention was given to the generation of 
ultraviolet laser lines in the 351 to 354 nm region from the XeF 
excimer and also the ultraviolet lines near 308 nm from the SeCl 
excimer. 


29063 Ar2F* radiative lifetime measurement. Chen, C.H.; Payne, 
M.G. (Chemical Physics Section, Health and Safety Research Divi- 
sion, Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
Appl. Phys. Lett.; 32: No. 6, 358-360(15 Mar 1978). 

Time-resolved and time-integrated spectra for Ar-F2 mixtures 
excited by proton beams with various F2 pressures are obtained to 
determine the lifetime of ArzF*. The quenching rate constant of 
ArmF* by F; is also reported. 


29064 Isotopic HCl transfer laser. Badcock, C.C.; Hwang, 
W.C.; Kalsch, J.F.; Kamada, R.F. (Chemistry and Physics Labora- 
tory, The Ivan A. Getting Laboratories, The Aerospace Corpora- 
tion, E] Segundo, California 90245). Appl. Phys. Lett.; 32: No. 6, 363- 
364(15 Mar 1978). 

An HC! laser that uses isotopic V-V energy transfer collisions 
aS a pumping mechanism has been demonstrated. This multiline 
laser, which utilized an intracavity cold gas isotope filter, increased 
the energy from the P; lines of H*’Cl while decreasing the energies 
of the P; and P2 lines of H**Cl. Previously unreported lines, includ- 
ing emission from R-branch transitions, have also been observed 
from single-line HC] and HBr lasers. 


29065 Generation of continuously tunable laser sidebands in the 
submillimeter region. Bicanic, D.D.; Zuidberg, B.F.J.; Dymanus, A. 
(Fysisch Laboratorium, Katholieke Universiteit, Toernooiveld, Nij- 
megen, The Netherlands). Appl. Phys. Lett.; 32: No. 6, 367-369(15 
Mar 1978). 

Substantial difference- and sum-frequency signals (up to 1077 
W) have been generated and reradiated by mixing the HCN laser 
radiation at 337 ym with that of a (tunable) millimeter-wave klystron 
in a metal-semiconductor point-contact or Schottky barrier diode. 
The magnitude and degree of monochromaticity of the generated 
power were sufficient for high-resolution spectroscopy as verified by 
measurements on H2S and CHsOH. 


29066 Stabilization of high-gain multipass power amplifiers using 
saturable absorbers: Experience on the LASL Eight-Beam System. 
Montgomery, M.D.; Carlson, R.L.; Casperson, D.E.; Czuchlewski, 
S.J.; Figueira, J.F.; Haglund, R.F. ; Ladish, J.S.; Nowak, A.V.; 
Singer, S. (University of California, Los Alamos Scientific Labora- 
tory, Los Alamos, New Mexico 87545). Appl. Phys. Lett.; 32: No. 5, 
324-326(1 Mar 1978). 

P-doped germanium and broadband gas absorbers have been 
used to increase significantly the energy output of the power amplifi- 
ers in the LASL Eight-Beam CO, Laser System. Because they are 
less easily damaged, gas absorbers are preferred for this application. 


29067 Comparative analysis of a laser frequency stabilization 
method using a mobile and a fixed Lorentzian. Le Naour, R. (Univ. 
Nantes, France); Le Floch, A.; Stephan, G. Opt. Quant. Electron.; 10: 
No. 2, 119-129(Mar 1978). 

Frequency stabilization using ‘mobile’ resonances is com- 
pared with that employing frequency modulation. Analogy with 
radio-frequency experiments leads to an optimization of the error 
poe Offsets occurring in each case are discussed and additional 
offsets due to asymmetry are evaluated. 


29068 Efficient fifth order non-linear process by focused beam in 
metal vapor. Doitcheva, V.L.; Mitev, V.M.; Pavlov, L.I.; Stamenov, 
1978) (Univ., Sofia). Opt. Quant. Electron.; 10: No. 2, 131-138(Mar 

Fifth order non-linear processes produced by a focused beam 
in metal vapour have been investigated experimentally. Evidence of 
saturation of fifth harmonic generation by picosecond laser pulses is 
reported. 


29069 Exploding PbS film Q-switch laser. Landry, M.J. (Sandia 
Laboratories, Photometrics Division 9412, Albuquerque, New 
Mexico 87115). Appl. Opt.; 17: No. 4, 635-641(15 Feb 1978). 
Exploding PbS film Q-switches in a Nd* glass laser produce 
=40-nsec. giant pulses. This investigation characterizes the laser 
giant pulse energy, over-all efficiency and ratio of giant pulse energy 
to total output energy as functions of flashlamp input energy, PbS 
film reflectivity, output mirror reflectivity, and flashlamp pulse 
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width for both an apertured and unaperturbed laser. The laser emits 
giant pulses which contain 0.88 J and 1.8 J of energy, at an over-all 
efficiency of 0.086% and 0.21% for an apertured and unapertured 
laser, respectively, and ratios of giant pulse energy to total output 
energy approaching 100%. This investigation has illustrated that a 
laser Q-switched by a PbS exploding film can emit more energy, 
more efficiently, than the same laser Q-switched by a conventional 
Pockels cell. It is suspected that PbS is not the most efficient 
material; however, other material could be tested in a similar manner 
to determine a more optimum material. 


29070 Control of temporal and spectral jitter in single mode 
pulsed ND:YAG oscillators. Owyoung, A.; Jones, E.D. (Sandia Lab- 
oratories, Albuquerque, New Mexico 87115). Rev. Sci. Instrum.; 49: 
No. 2, 266-267(Feb 1978). 

We report reliable operation of a repetitively pulsed (3 pps) 
passively Q-switched Nd:YAG oscillator on a single longitudinal 
mode with a high degree of temporal and spectral stability. The total 
output is 3.5 mJ in a 7-ns bandwidth limited pulse with diffraction 
limited divergence of 0.33 mrad. 


29071 Efficient phase-matched infrared third-harmonic genera- 
tion in liquid CO-O.-SF; mixtures. Brueck, S.R.J.; Kildal, H. (Lin- 
coln Laboratory, Massachusetts Institute of Technology Lexington, 
Massachusetts 02173). Opt. Lett.; 2: No. 2, 33-35(Feb 1978). 

A power conversion efficiency of 2% has been achieved for 
frequency tripling the CO: laser R(6) line at 1069 cm~? in liquid CO- 
Oz mixtures in tight focusing geometry. Phase matching by the 
addition of the positively dispersive SFsg molecule to the CO-O2 
mixtures has been demonstrated. Potential limitations to the conver- 
sion efficiency are discussed. 


29072 Broadband gas isolator for high-power CO» lasers. Czuch- 
lewski, S.J.; Nowak, A.V.; Foley, E.; Figueira, J.F. (University of 
California, Los Alamos Scientific Laboratory, Los Alamos, New 
Mexico 87545). Opt. Lett.; 2: No. 2, 39-41(Feb 1978). 

The design and evaluation of an efficient multicomponent, 
nonlinear gas isolator are described. Such an SF¢-based isolator has 
been used successfully to suppress parastic oscillations in a large- 
aperture CO: laser system. 


29073 Intense high-pressure sequence-band CO, laser. Feldman, 
B.J.; Fisher, R.A.; Pollock, C.R.; Simons, S.W.; Tercovich, R.G. 
(University of California, Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Opt. Lett.; 2: No. 1, 16-18(Jan 1978). 

We have obtained temporally smooth, single-line megawatt 
output from the (0,0°,2) —[(1,0°1), (0,2°,1)]/sub I/ sequence band in 
an 1800-Torr CO, double-discharge laser. These lines were first 
observed by Reid and Siemsen in a low-pressure discharge at sub- 
watt power outputs [Appl. Phys. Lett. 29, 250 (1976)]. The intense 
10-um region laser transitions reported here may be useful for 
selective molecular excitation, for nonlinear optics experiments 
where wavelengths of the usual CO» transitions are inappropriate, 
and for long-path atmospheric transmission. 


29074 Phase transitions in three-dimensional two-level systems. 
Stratonovich, R.L. (M. V. Lomonosov State University, Moscow). 
Sov. J. Quant. Electron. (Engl. Transl.); 7: No. 10, 1225-1230(Oct 
1977). 

A quasiclassical approximation is used to find the steady-state 
density of spatial fluctuations of a radiation field in a homogeneous 
three-dimensional active medium. The correlation function of the 
field is determined above and below the laser threshold. The spatial 
coherence of the radiation emitted from feedback lasers is calculated. 


29075 Continuously pumped continuous-flow iodine laser. An- 
dreeva, T.L.; Birich, G.N.; Sobel’man, I.I.; Sorokin, V.N.; Struk, LI. 
(P. N. Lebedev Physics Institute, Academy of Sciences of the 
USSR, Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 7: No. 10, 
1230-1234(Oct 1977). 

Experimental results are presented of an investigation into the 
operation of a continuous-flow iodine laser. A high-pressure mer- 
cury lamp was used as the pump source, and a laser output power of 
around 1 W obtained. It is shown that a laser of this type, pumped by 
standard mercury lamps can have an efficiency of ~ 1% in convert- 
ing electrical energy into light. 


29076 Influence of small-scale phase inhomogeneities on the 
properties of unstable resonators. Koval’chuk, L.V.; Sherstobitov, 
V.E. Sov. J. Quant. Electron. (Engl. Transl.); 7: No. 10, 1239- 
1242(Oct 1977). 

Numerical calculations are made of oscillation modes in an 
unstable resonator with no active medium and containing small-scale 
phase inhomogeneities. It is shown that, for certain combinations of 
parameters of the resonator and inhomogeneities, the field of the 
dominant mode becomes concentrated near the resonator axis and 
this is accompanied by a sharp rise in the Q factor. The characteris- 
tic amplitudes of the inhomogeneities at which such effects may 
i tenths or even hundredths of the wavelength of the 
radiation. 
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29077 Electron-beam-controlled laser using a COQ.-N2-H2 mix- 
ture. Basov, N.G.; Danilychev, V.A.; Ionin, A.A.; Kazakevich, V.S.; 
Klementov, A.D.; Kovsh, I.B.; Poletaev, N.L.; Sobolev, V.A.; Kho- 
lodenkov, L.E. (P. N. Lebedev Physics Institute, Academy of Sci- 
ences of the USSR, Moscow). Sov. J. Quant. Electron. (Engl. 
Transl.); 7: No. 10, 1267-1271(Oct 1977). 

The dependence of the efficiency and specific output energy 
of an electron-beam-controlled CO2 atmospheric-pressure laser on 
the hydrogen content in a CO2-Ne-He active mixture was investigat- 
ed experimentally. The efficiency obtainable by the addition of a 
small amount of hydrogen to a COs-N2 mixture was 15-20% higher 
than for a similar mixture without hydrogen. The optimum hydro- 
gen concentration decreased when the pump power was reduced or 
the pump pulse lengthened. On changing from a CO2-N2-He to a 
CO2-N2-H2 mixture the maximum efficiency realized experimentally 
remained practically constant, but the specific output energy rose 
because a higher specific pump energy was achieved. 


29078 Theoretical investigation of a chemical cw HF laser with a 
telescopic resonator. Virnik, Y.Z.; Krutova, V.G.; Mashchenko, A.L; 
Oraevskii, A.N.; Stepanov, A.A.; Shcheglov, V.A. (P. N. Lebedev 
Physics Institute, Academy of Sciences of the USSR, Moscow). Sov. 
J. Quant. Electron. (Engl. Transl.); 7: No. 10, 1276-1282(Oct 1977). 

The results are reported of numerical calculations of stimulat- 
ed emission from a diffusion-type HF laser with a cylindrical tele- 
scopic resonator. Allowance for the mixing of reagents is made using 
a flame front model. The distribution of intensities between the 
individual bands is calculated by self-consistent solution of the 
equations describing radiative transfer and population kinetics of the 
vibrational levels of the HF molecule. 


29079 Stimulated emission as a result of television-type operation 
of a laser cathode-ray tube with its screen at room temperature. 
Kozlovskii, V.I.; Nasibov, A.S.; Pechenov, A.N.; Popov, Y.M.; 
Reznikov, P.V. (P. N. Lebedev Physics Institute, Academy of 
Sciences of the USSR, Moscow). Sov. J. Quant. Electron. (Engl. 
Transl.); 7: No. 10, 1283-1284(Oct 1977). 

The aim of the investigation was to build a laser cathode-ray 
tube operating with a television-type screen operating at room 
temperature. A study was made of the thermal conditions on the 
laser screen, the optimal rate of scanning with the electron beam was 
determined, and the parameters of cadmium sulfide laser screens 
were optimized. The results made it possible to achieve stimulated 
emission from cadmium sulfide laser screens by television-type scan- 
ning with an electron beam when the screens were cooled with 
running water. The output power obtained from such screens was 
0.5 W and the conversion efficiency was 3% at A=525 nm. The 
image was projected from the laser screen onto an external screen 
which was a few square meters in area. 


29080 Reflection of radiation from a plasma mirror of an elec- 
tron-beam-controlled CO, laser. Basov, N.G.; Boiko, V.A.; Danily- 
chev, V.A.; Zvorykin, V.D.; Kholin, I.V.; Chugunov, A.Y. (P. N. 
Lebedev Physics Institute, Academy of Sciences of the USSR, 
Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 7: No. 10, 1300- 
1302(Oct 1977). 

An investigation was made of the reflection of a stimulated 
emission pulse from a plasma mirror of an electron-beam-controlled 
COz laser. The pulse consisted of a prepulse of ~ 100 nsec duration 
and a train of nanosecond spikes. The coefficient of reflection of the 
prepulse into the aperture of a focusing mirror did not exceed a few 
percent when the total coefficient of reflection into a solid single 27 
sr was ~45%. An increase of the reflection coefficient in the 
aperture of the focusing mirror to ~20% was observed for the 
nanosecond spikes. This was due to exact backreflection along the 
direction of the incident pulse. 


29081 Tunable lasers and applications (Proc. Loen Conf., 
Norway, 1976). Grasyuk, A.Z.; Letokhov, V.S. Sov. J. Quant. Elec- 
tron. (Engl. Transl.); 7: No. 10, 1311-1319(Oct 1977). 

A review is given of the Proceedings of the International 
Conference on Tunable Lasers and Applications which took place in 
Loen, Norway June 6-11, 1976 and were published by Springer 
Verlag, Berlin in 1976. The main results are reviewed under the 
following headings: I) tunable high-energy ultraviolet and visible 
lasers; II) tunable infrared lasers; III) isotope separation and laser 
chemistry; IV) nonlinear excitation of molecules by high-intensity 
infrared laser radiation; V) laser photokinetics; VI) atmospheric 
photochemistry and diagnostics; VII) photobiology; VIII) spectros- 
copic applications of tunable lasers. The following tendencies are 
identified in the design and application of tunable lasers: 1) develop- 
ment and studies of high-power tunable infrared lasers; 2) develop- 
ment of tunable ultraviolet excimer lasers; 3) intensification of studies 
of laser isotope separation by selective dissociation of molecules in a 
strong infrared field; 4) extensive work in laser spectroscopy; 5) 
application of laser methods to studies of biological objects. 


29082 Limits on pulse repetition frequency in periodically operat- 
ed CO, lasers. Baranov, V.Y.; Breev, V.V.; Malyuta, D.D.; Niz’ev, 
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V.G. Sov. J. Quant. Electron. (Engl. Transl.); 7: No. 9, 1059-1062(Sep 
1977). 

Phenomena responsible for limitation of the pulse repetition 
frequency in periodic CO: lasers (isentropic expansion of a heated 
gas, propagation of shock waves, and presence of boundary layers 
on electrodes) are considered. The reported calculated results can be 
used to estimate how individual mechanisms can limit the frequency 
and average radiation power in specific systems. 


29083 Influence of the hyperfine structure on the frequency 
reproducibility of an He-Ne laser with a methane absorption cell. 
Alekseev, V.A.; Malyugin, A.V. (P. N. Lebedev Physics Institute, 
Academy of Sciences of the USSR, Moscow). Sov. J. Quant. Elec- 
tron. (Engl. Transi.); 7: No. 9, 1075-1081(Sep 1977). 

An investigation is made of the influence of the hyperfine 
structure of the methane absorption line on the frequency er 
ibility of an He-Ne/CH, laser. A calculation is made of the shift of a 
nonlinear resonance maximum of the methane absorption line as a 
function of the intensity of the saturating field for a wide range of 
values of the homogeneous line width y allowing for the degeneracy 
of the components of the hyperfine structure along the projection of 
the magnetic moment M. The final results are presented in the form 
of simple analytic formulas applicable not only to the P(7) line of 
methane but also to any other line with a high value of j, having a 
hyperfine structure. The limits of the optical frequency standard 
reproducibility arising from the error in the determination of the 
saturation parameter are discussed. It is shown that by making an 
appropriate choice of stimulated emission conditions, a frequency 
reproducibility of 10~'* can be achieved by an He-Ne/CHy, laser. 


29084 Induced pump absorption, lasing threshold, and efficiency 
of organic compound lasers. Abakumov, G.A.; Vorob’ev, S.A.; Si- 
monov, A.P. (L. Ya. Karpov Physicochemical Institute, Moscow). 
Sov. J. Quant. Electron. (Engl. Transl.); 7: No. 9, 1094-1097(Sep 
1977). 

Induced pump absorption was measured at the wavelength of 
353 nm (the third harmonic of a neodymium laser), and the singlet 
and triplet excited levels in which the pump absorption mainly 
occurred were determined for solutions of a number of active 
molecules (POPOP, BBO, proportional-NPO, rhodamine 6G). The 
efficiency and lasing threshold (in the longitudinal arrangement) 
were measured for the same compounds. Calculations showed that 
allowance for induced absorption at the pump wavelength in certain 
compounds (POPOP, BBO, uranine) completely explains their lasing 
characteristics, while for others (perylene, rhodamine 6G) the expla- 
nation is only partial. 


29085 Experimental determination of the saturation parameter of 
a ew electric-discharge CO laser. Lotkova, E.N.; Ostrovskaya, L.Y.; 
Sobolev, N.N. (P. N. Lebedev Physics Institute, Academy of Sci- 
ences of the USSR, Moscow). Sov. J. Quant. Electron. (Engl. 
Transl.); 7: No. 9, 1104-1106(Sep 1977). 

The following parameters were determined for a cw electric- 
discharge CO laser, using a mixture of CO-N2-He-Xe-O2 for both 
continuous-flow and sealed-off operation: the saturation power P/ 
sub s/, saturation parameter I/sub s/, unsaturated gain, internal 
optical losses in the resonator, and ultimate power extracted from 
unit volume of the active medium. The dependence of I/sub s/ on 
the pressure of the lasing mixture was investigated and it was 
established that I/sub s/ displays a tendency to saturate at pressures 
of 22-23 Torr. It was found that the values of P/sub s/ and I/sub s/ 
are 3-4 times lower for sealed-off than for continuous-flow oper- 
ation. The output powers obtained from the resonator in these 
experiments were ~40% of the ultimate values. 


29086 Determination of atomic constants and collision cross sec- 
tions by the method of level crossing in gas lasers. Kaliteevskii, N.I.; 
Kotlikov, E.N.; Chaika, M.P. (A. A. Zhdanov State University, 
Leningrad). Sov. J. Quant. Electron. (Engl. Transl.); 7: No. 9, 1107- 
1112(Sep 1977). 

An analysis is made of some features of the level crossing 
method as applied to the excitation of atoms by laser radiation in the 
experiments carried out with the participation of the present authors. 
A system of equations is used to find the polarization moments and 
then the dominant characteristics of spontaneous radiation generated 
as a result of transitions from active levels. The experiments give the 
degree of polarization of the radiation and its depolarization by a 
magnetic field under various conditions (the discharge current, laser 
radiation power, and composition of the gas mixture are varied). It is 
shown that these data are sufficient for the determination of the 
radiative decay time of the active levels, cross sections of depolariz- 
ing and quenching collisions, and sometimes also transition probabil- 
ities. The method can be applied to cw and pulse cases. The 
characteristics of some energy levels are determined for neon and 
cadmium atoms, cadmium ions, and nitrogen molecules. 


29087 Axial mode locking in a cw YAG:Nd* ring laser. Kor- 
nienko, L.S.; Kravtsov, N.V.; Shelaev, A.N. (Scientific-Research 
Institute of Nuclear Physics at the M. V. Lomonosov State Universi- 
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ty, Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 7: No. 9, 1134- 
1136(Sep 1977). 

The first results are reported of forced phase mode locking in 
a cw YAG:Nd® ring laser. The locking was produced by inserting 
an electrooptic LiNbO; phase modulator in the resonator. The 
modulator varied the resonator perimeter at the intermode beat 
frequency. The time, spectral, and frequency characteristics of the 
laser were investigated in the phase mode locking regime. The width 
of the locking band was determined. In the phase locking regime the 
competition between the opposite waves was much weaker and 
there was also a reduction in the locking range when the ring laser 
was rotated. Moreover, spontaneous axial mode locking was ob- 
served in the absence of periodic variations of the resonator param- 
eters. 


29088 Mode tuning in pulse lead-tin chalcogenide laser diodes. 
Britov, A.D.; Karavaev, S.M.; Kalyuzhnaya, G.A.; Kurbatov, A.L.; 
Maksimovskii, S.N.; Sivachenko, S.D. Sov. J. Quant. Electron. (Engl. 
Transl.); 7: No. 9, 1138-1140(Sep 1977). 

An investigation was made of temperature tuning of modes 
emitted from pulse lead-tin chalcogenide lasers. Estimates were 
obtained of the resolution attainable in such pulse lasers in the case 
when the mode tuning was due to the time dependence of the 
temperature of a diode during a current pulse. Potential applications 
of such laser diodes in spectroscopy are indicated. 


29089 High-pressure tunable atomic gas lasers. Kochubei, S.A.; 
Lisitsyn, V.N.; Sorokin, A.R.; Chapovskii, P.L. (Institute of Semi- 
conductor Physics, Siberian Branch, Academy of Sciences of the 
USSR, Novosibirsk). Sov. J. Quant. Electron. (Engl. Transl.); 7: No. 
9, 1142-1144(Sep 1977). 

A description is given of a high-pressure tunable gas laser 
emitting at A=0.91 yp as a result of a transition in Ar i excited by an 
electric discharge. The emission frequency of this laser can be tuned 
by more than 35 GHz when the gas pressure is 4 atm and the line 
width is 0.7 GHz. Consideration is given to the possibility of using 
other high-pressure electric-discharge lasers as tunable sources of 
coherent radiation. 


29090 Problem of reproducibility of the output frequency of a 
CO2/OsQO, laser. Kompanets, O.N.; Kukudzhanov, A.R.; Mikhailov, 
E.L. (Institute of Spectroscopy, Academy of Sciences of the USSR, 
Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 7: No. 9, 1150- 
1152(Sep 1977). 

Two frequency-stabilized CO2/OsO, lasers were used in an 
investigation of the behavior of the peak of a narrow nonlinear 
resonance in the spectrum of the '**OsO, molecule. The investiga- 
tion was carried out in a wide range of laser radiation intensities and 
OsO, pressures in an external absorption cell. There were no power 
or collisional shifts of the molecular transition frequency to within 
~2x 10°". 


29091 Tunable Raman laser based on the third Stokes component 
of liquid nitrogen. Efimovskii, S.V.; Zubarev, I.G.; Kotov, A.V. (P. 
N. Lebedev Physics Institute, Academy of Sciences of the USSR, 
Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 7: No. 9, 1155- 
1156(Sep 1977). 

Stimulated emission was obtained at a wavelength of 4 p 
(with continuous tuning within 0.15 jz) as a result of conversion of 
neodymium laser radiation into the third Stokes component in a 
liquid nitrogen Raman laser. The output radiation of the Raman laser 
was used to determine the isotopic structure and spectroscopic 
characteristics of the P(4) line of the principal vibrational band of the 
HBr molecule. The measured isotopic shift was 0.29 +- 0.05 cm™*. 


29092 Generation of coherent radiation in F2 color centers in an 
LiF single crystal. Gusev, Y.L.; Konoplin, S.N.; Marennikov, S.I. 
(Institute of Semiconductor Physics, Siberian Branch, Academy of 
Sciences of the USSR, Novosibirsk). Sov. J. Quant. Electron. (Engl. 
Transl.); 7: No. 9, 1157-1158(Sep 1977). 

Pumping with dye laser radiation generated coherent radi- 
ation in F2 color centers in an LiF single crystal. The conditions 
were determined under which previous exposure of this crystal to 
ionizing radiation produced F, centers which were mainly responsi- 
ble for the 0.45 y absorption band. The spectral range of the 
operation of lasers utilizing these centers was determined. 


29093 Experimental investigation of nonlinear polarization inter- 
action of opposite waves in a ring laser. Zborovskii, V.A.; Novikov, 
om Sov. J. Quant. Electron. (Engl. Transl.); 7: No. 9, 1162-1164(Sep 
1 : 

An experimental investigation was made of the influence of 
the polarization states of opposite waves on the difference frequency 
of a He-Ne ring laser considered as a function of the excess of the 
gain of the losses and of the detuning of the emission frequency 
relative to the center of the gain profile. A comparison was made 
with the results of theoretical investigations. 
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29094 Investigation of the efficiency of pumping of fast-flow CO, 
lasers by an alternating-current discharge. Gavrilyuk, V.D.; Glova, 
A.F.; Golubev, V.S.; Lebedev, F.V. Sov. J. Quant. Electron. (Engl. 
Transl.); 7: No. 9, 1164-1166(Sep 1977). 

An experimental investigation was made of the efficiency of 
pumping of a fast-flow COs laser by an alternating-current discharge 
of 10 kHz frequency. A specific energy input of 300 J/g and a total 
vibrational efficiency of at least 50-60% were achieved in such a 
discharge. An analysis was made of the advantages of the proposed 
excitation method in various applications of lasers in technology. 


29095 Apparatus for investigating stimulated emission from ex- 
plosively formed metal vapors. Fedorov, A.I.; Sergeenko, V.P.; Tara- 
senko, V.F. (Institute of Atmospheric Optics, Siberian Branch, 
Academy of Sciences of the USSR, Tomsk). Sov. J. Quant. Electron. 
(Engl. Transl.); 7: No. 9, 1166-1167(Sep 1977). 

Apparatus was developed for investigating stimulated emis- 
sion from metal vapors formed as a result of electric explosions of 
metal wires. The excitation was provided by a transverse discharge. 
A specific power output of 32 kW/cm* and a specific energy output 
of 0.64 mJ/cm* were obtained from the copper vapor. The depen- 
dences of the output power on the delay between the wire explosion 
and the excitation and on the interelectrode gap were determined. 


29096 Continuously tunable electron-beam-pumped semiconduc- 
tor laser. Vlasov, A.N.; Kozina, G.S.; Kostinskaya, T.A.; Kurbatov, 
L.N.; Uvarov, A.I. Sov. J. Quant. Electron. (Engl. Transl.); 7: No. 9, 
1168-1169(Sep 1977). 

A sealed tunable laser was constructed using semiconductor 
solutions with a composition gradient along the surface and electron 
guns producing wedge-shaped beams. The pulse output of a GaAsP 
laser reached 100 W in the spectral range 0.65-0.81 yp. The rate of 
tuning of the emission wavelength could be up to 1 nm/nsec. 


29097 Stimulated emission from a rotating anharmonic oscillator. 
Korolev, V.F. (M. V. Lomonosov State University, Moscow). Sov. 
J. Quant. Electron. (Engl. Transl.); 7: No. 9, 1174-1176(Sep 1977). 

Expressions are derived for electromagnetic stimulated radi- 
ation from a rotating anharmonic oscillator. It is shown that the P 
branch can be used conveniently for the generation of stimulated 
radiation. 


29098 Dynamics of the emission spectrum of a neodymium-glass 
traveling-wave sweep laser. Anokhov, S.P.; Zhupan, Y.Y.; Krav- 
chenko, V.I.; Opanasyuk, Y.D.; Tarabrov, V.V. (Institute of Physics, 
Academy of Sciences of the Ukrainian SSR, Kiev). Sov. J. Quant. 
Electron. (Engl. Transl.); 7: No. 9, 1176-1179(Sep 1977). 

Time scans of the spectra of the radiation emitted from a 
neodymium-glass traveling-wave sweep laser revealed periodic stabi- 
lization of the emission frequency in the course of tuning of the 
dispersive laser resonator. This effect was attributed to an increase in 
the density of a “seed” field at the emission frequency resulting from 
narrowing of the spectrum in the traveling-wave regime. 


29099 Laser utilizing an electronic transition in CN radicals 
pumped optically by radiation from an open high-current discharge. 
Baboshin, V.N.; Dobychin, S.L.; Zuev, V.S.; Mikheev, L.D.; 
Pavlov, A.B.; Startsev, A.V.; Fokanov, V.P. (P. N. Lebedev Physics 
Institute, Academy of Sciences of the USSR, Moscow). Sov. J. 
Quant. Electron. (Engl. Transl.); 7: No. 9, 1183-1184(Sep 1977). 

Stimulated emission was obtained as a result of the A?Pi/sub 
3/2/-X?X* transition in CN formed by photodissociation of C3F;,CN 
and (CN)CsFs with vacuum-ultraviolet radiation produced in an 
open high-current discharge, and also as the result of the ?P/sub 1/ 
2/-?P/sub 3/2/ transition in I formed by photodissociation of 
ICF2CN with light from a quartz flashlamp. It was concluded that 
IRCN compounds could be used to obtain simultaneous stimulated 
emission as a result of both these transitions when pumped by 
radiation from an open high-current discharge. 


29100 Gas laser with solar excitation. Gordiets, B.F.; Gudzenko, 
L.1.; Panchenko, V.Y. (P. N. Lebedev Physics Institute, USSR 
Academy of Sciences). JETP Lett. (USSR) (Engl. Transl.); 26: No. 3, 
152-154(5 Aug 1977). 

The possibility of effectively converting solar energy into 
laser radiation is analyzed. A solar-excited gas laser based on a 
mixture of the gases CO2, Brz, and He is considered by way of 
example. 


29101 Gasdynamical CO, laser. Born, G.; Hermansdorfer, H.; 
Neubauer, M. (to Messerschmitt-Boelkow-Blohm G.m.b.H., Muen- 
chen (Germany, F.R.)). German(FRG) Patent 2,241,428/C/. 16 Jun 
1977. 4p. (In German). 

By a special construction of the nozzles into the laser cham- 
ber the cooling time for the CO: is lowered by a factor of ten. Thus 


the population of the laser level may be ‘frozen’ at ten times higher 
densities. 





JUNE 30, 1978 


29102 Time resolution of the CS, optical shutter: effects of group 
velocity dispersion and beam geometry. Struve, W.S. (Iowa State 
Univ., Ames). Opt. Commun.; 21: No. 2, 215-219(May 1977). 

For any given group velocity dispersion characterizing trig- 
ger and signal pulses employed in a CS: ultrafast light gate of 
arbitrary length, the beam geometry can always be manipulated to 
yield a time resolution limited only by the trigger pulse’s time profile 
and the birefrigence relaxation time in CS:. 


29103 Rotational disequilibrium and energetics of a chemical 
laser based on the chain reaction H2+F2. Vasil'ev, G.K.; Gur'ev, 
V.L; Tal’roze, V.L. (Division of Institute of Chemical Physics, 
USSR Academy of Sciences). Sov. Phys. - JETP (Engl. Transi.); 45 
No. 3, 493-495(Mar 1977). 

The effect of CsFi2 molecules on the energy characteristics of 
a pulsed chemical laser based on the H2+F2 chain reaction is 
investigated experimentally. It is shown that the observed increase in 
the lasing energy following the addition of CsF.2 is accompanied by 
a slowing down of the chemical reaction. This experimental fact is 
attributed to an increase in the rate of the rotational relaxation of the 
HF molecules 


Possibilities of lasing in extended two-dimensional 
magnetoplasmadynamic arcs. Dutt, G.S. Princeton, NJ; Princeton 
Univ. (1977). 143p. University Microfilms Order No. 77-7359. 

Thesis (Ph. D.). 

The research reported here is directed to the demonstration 
of a two-dimensional discharge apparatus which is suitable for the 
study of lasing processes. Pulsed, high current discharges in coaxial 
geometries, referred to as magnetoplasmadynamic (MPD) accelera- 
tors, have been studied as electromagnetic thrusters for space pro- 
pulsion. In addition to creating thrust these discharges, conducting 
10’s of kA of current for periods of up to a millisecond, often create 
a flow field where large departures from equilibrium are observed. 
Such non-equilibrium flow environments lend themselves to the 
study of lasing processes. The present wide two-dimensional con- 
figuration was designed so that lines of sight would pass through 
regions of uniform properties. The width of the apparatus was 
intended to provide an optical path length long enough for small 
gains/losses per unit length to be detected. Experiments on this 
device established a range of operating conditions, in terms of the 
arc current and the flow rate of argon, within which a laterally 
uniform, quasi-steady discharge could be sustained with low abla- 
tion. Lasing was sought in the 4300 to 5300 A spectral range using a 
resonant optical cavity. No lasing was detected, either in the dis- 
charge or in the expanding region for a wide range of operating 
conditions in argon. In the discharge region, the absence of lasing is 
ascribable to the extensive trapping of resonant radiation. Neither 
the large recombination rate nor the large departure from equilibri- 
um, necessary for population inversions and lasing in the expanding 
plasma region, appears to be present in the experimental conditions. 


29105 (AD-A—044669) Resistance of dielectric coatings of lead 
oxide and cryolite to laser radiation. Kramarenko, N.L.; Naboykin, 
Yu.V.; Tiunov, Yu.A. (Foreign Technology Div., Wright-Patterson 
AFB, Ohio (USA)). 16 Nov 1976. Edited trans. of Kvantovaya 
Elektronika Trudy Respublikanskogo Seminara, Izd-vo ‘Naukova 
Dumka,’ Kiev, (USSR) n3 p311-313 1969, by Robert Potts. (FTD- 
ID(RS)I—1600-76). 10p. NTIS PC A02/MF AO1. 

Alternating layers of lead oxide and cryolite in a vacuum 
were used to obtain multilayer mirrors, which were applied as 
reflectors in a laser resonator. Resistance of these coatings to ruby 
laser radiation depending on the method of their preparation and the 
number of deposited layers was investigated. 


29106 White light laser. Aga, V.I.; Bazylev, V.K.; Oreshak, 
O.N.; Ostapchenko, E.P. Zh. Prikl. Spektrosk.; 25: No. 5, 791- 
795(Nov 1976). (In Russian). 

Two methods of creating a white light laser are described, 
i.e., a laser based on mixture of argon and krypton, and a laser 
having two active elements separately filled with argon and with 
~~ and installed in a common resonator. The main deficiencies 
in the first type of laser are separation of the gas mixture, nonunifor- 
mity in the sorption of the gas mixture components and the complex- 
ity of regulating the intensity of various radiation lines. By con- 
structing a laser with two active elements it is possible over wide 
limits to change the radiated light by varying the discharge current 
and to assure stability in light emission during the period of use. Data 
were obtained with regard to the effect of magnetic field and time of 
operation on the power and light emission. Colorimetric calculations 
of light emission were made with all possible lines in the radiation 
spectrum being taken into account. 


29107 Investigation of a ring laser with amplitude anisotropy, 
Faraday cell, and natural optical rotation. Sardyko, V.I. Zh. Prikl. 
Spektrosk.; 25: No. 4, 610-617(Oct 1976). (In Russian). 


Frequency and polarizing characteristics of lasers are dis- 
cussed. 
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29108 Dynamics of the development and self-stabilization of the 
characteristics of an ultrashort laser pulse in a regime of self-synchro- 
nization of the mode. Milinkevich, A.V.; Savva, V.A.; Samson, A.M. 
Zh. Prikl. Spektrosk.; 25: No. 4, 618-624(Oct 1976). (In Russian). 

The dynamics of the formation of ultrashort pulses in solid 
state lasers was investigated. 


29109 Ultrashort pulses from dye lasers. Yasa, Z.A. Berkeley, 
CA; Univ. of California (1976). 114p. University Microfilms Order 
No. 77-15,922. 

Thesis (Ph. D.). 

Tunable ultrashort pulse generation mechanisms in dye lasers 
by passive and double mode-locking and synchronous pumping are 
studied. A general formalism is given by which the evolution of the 
ultrashort pulse from an initial sample of cavity field fluctuations can 
be readily investigated numerically. Such case studies are presented 
for the three methods considered. Exact stable pulse energies for 
passive mode-locking are computed for varying fundamental system 
parameters. Simple expressions for the stable pulse energy are pro- 
vided which yield excellent agreement with the exact results. It is 
theoretically determined that the ratio of the effective absorption 
cross-section of the absorbing dye to the emission cross-section of 
the laser dye, must be kept small in the typical moderate power cw 
pumped passive mode-locking configurations, in coincidence =n 
experimental observations. The passive mode-locking scheme is si; 
nificantly improved by the proposal and veriealion of double 
mode-locking: the saturable absorber is allowed to lase yielding a 
secondary pulse, the presence of which enhances the compression of 
the primary pulse. Thus, subpicosecond pulses tunable at two differ- 
ent wavelengths are simultaneously generated in the cw pumped dye 
laser. Utilizing the rhodamine 6G: cresyl violet dye pair in a 5- 
mirror-folded-cavity configuration, stable double pulses of about 0.5 
psec at 600 nm and 1 psec at 640 nm are experimentally observed. 


HEAT TRANSFER AND FLUID FLOW 
REFER ALSO TO CITATION(S) 28256, 28261, 28473, 29001 


29110 (SAND—78-6000) Hydromechanical model of the critical 
condition of heat transfer in boiling liquids for the case of free 
convection. Kutateladze, S.S. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Jan 1978. Contract EY-76-C-04-0789. 10p. Dep. NTIS, PC 
A02/MF A011. 

This is an edited version of AEC-tr-1868. 

A hydromechanical theory of the critical conditions of heat 
transfer in boiling liquids (initiation of laminar boiling) is presented. 
A theoretical expression was obtained for the critical heat flux in the 
case of liquids with free convection, which is correct to within a 
constant factor. Calculated results using the hydromechanical theory 
of the initiation of laminar boiling compare satisfactorily with the 
results of experimental investigations of various liquids. The theory 
which is presented must be considered as a first approximation 
solution of the question. Further develo — is necessary both with 
respect to the hydrodynamical aspect of the problem as well as other 
factors, including the effect of the condition of the surface. 


29111 (SAND—78-8202) Isothermal transfer of a Newtonian 
liquid via gas pressure. Chenoweth, D.R. (Sandia Labs., Livermore, 
Calif. (USA)). Jan 1978. Contract EY-76-C-04-0789. 28p. Dep. 
NTIS, PC A03/MF AO1. 

The quasi-steady flow of Newtonian liquids in real plumbing 
systems between two finite reservoirs due to isothermal, perfect gas 
over-pressure was investigated. It was found that the nature of the 
parametric dependence of the total time of transfer is vastly different 
in turbulent and laminar flow, and when the dominance of the total 
head losses is by either pipe friction or pipe fittings. 


29112 Heat transfer to falling liquid films and film breakdown. I. 
Subcooled liquid films. Fujita, T.; Ueda, T. (Tokyo Univ.). Int. J. 
Heat Mass Transfer; 21: No. 2, 97-108(Feb 1978). 

Experiments are described on heat-transfer coefficient and 
film breakdown heat flux for subcooled water films flowing down- 
wards on outside of a vertical tube uniformly heated. A distortion 
parameter of liquid films, which is a ratio of an allowable difference 
in surface tension to the dynamic pressure of uniform film flow, is 
derived for each laminar and turbulent film flow. Experimental data 
show that when the parameter attains a constant value by increasing 
heat flux, the film breakdown takes place in a thin region of the 
distorted film. A simple analysis is also presented for evaluating film 
distortion. 


29113 Heat transfer to falling liquid films and film breakdown. 
II. Saturated liquid films with nucleate boiling. Fujita, T.; Ueda, T. 
on Univ.). Int. J. Heat Mass Transfer; 21: No. 2, 109-118(Feb 
1 , 


A series of boiling heat-transfer experiments is performed on 
saturated water films flowing on an inner tube of a vertically 
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arranged annulus at atmospheric pressure. Data on heat-transfer 
coefficient and liquid droplet rate entrained by boiling are presented 
in a range of heat fluxes up to film breakdown. Taking into account 
characteristics of the droplet rate, variation of liquid film flow rate 
along the heating surface and film breakdown conditions are dis- 
cussed. 


29114 Nucleate boiling heat transfer of liquid nitrogen from 
plasma deposited polymer coated surfaces. Warner, D.F.; Park, E.L. 
Jr.; Mayhan, K.G. (Univ. of Missouri, Rolla). Int. J. Heat Mass 
Transfer; 21: No. 2, 137-144(Feb 1978). 

In certain cases, nucleate boiling heat transfer from polymer- 
ized tetrafluoroethylene coated surfaces was more than five times 
the rate of heat transfer found for uncoated surfaces at a given 
temperature difference. It was also found that for the polymer 
coated surfaces the transition from nucleate to film boiling was much 
slower than for uncoated surfaces. 


29115 Effect of heater plate thickness on boiling heat-transfer 
coefficients. Chuck, T.L.; Myers, J.E. (Univ. of California, Santa 
Barbara). Int. J. Heat Mass Transfer; 21: No. 2, 187-191(Feb 1978). 

The effect of heater-plate thickness on boiling heat-transfer 
coefficients was observed for three liquids; water, ethanol, and n- 
heptane, using stainless steel plates with three thicknesses: 0.025 mm, 
0.051 mm and 0.13 mm. Heat fluxes during boiling ranged from 
30,000 to 100,000 W/m. It was found that plate thickness had only a 
small effect on the boiling heat-transfer coefficient in the range of 
variables studied. However, the heat-transfer coefficient did increase 
somewhat with increasing plate thickness for the larger measured 
values of AT; for the smaller values the trend was the opposite. 


29116 Experimental temperature distribution and heat load char- 
acteristics of rotating heat pipes. Daniels, T.C. (University Coll. of 
Swansea, Eng.); Williams, R.J. Int. J. Heat Mass Transfer; 21: No. 2, 
193-201(Feb 1978). 

Experimental results show conclusively that the presence of a 
small quantity of a non-condensable gas (NCG) mixed with the 
working fluid has a considerable effect on the condensation process 
in a rotating heat pipe. The temperature distribution in the condenser 
shows the blanketing effect of the NCG and the ratio of the 
molecular weight of the working fluid to that of the NCG has a very 
definite effect on the shape of this distribution. Some of the effects 
are quite similar to the well-established data on stationary heat pipes. 


29117 Natural convection film boiling from spheres to saturated 
liquids, an integral approach. Farahat, M.M. (Argonne National Lab., 
IL); Nasr, T.N. Int. J. Heat Mass Transfer; 21: No. 2, 256-258(Feb 
1978). 

Previous attempts at explaining natural convection film boil- 
ing from spheres to saturated liquids were either analytical deriva- 
tions or experimental correlations. An analysis is presented which 
oc both the analytical approach and experimental judgement. 


29118 Temperature and concentration profiles in transient gas 
flows by rotational Raman scattering. Smith, J.R. (Sandia Labs., 
Livermore, CA); Giedt, W.H. Int. J. Heat Mass Transfer; 20: No. 9, 
899-910(Sep 1977). 

A new technique is presented for simultaneously measuring 
temperature and concentration profiles in diatomic gases during 
transient flows. Using a continuous argon laser, rotational Raman 
scattered light from the sample gases is dispersed by a single-pass 
papers rad the resulting spectra are detected by an image intensi- 
ter and a low-light-level television camera every 0.033s. A system 
based on this technique was developed and temperature and concen- 
tration distributions determined in a right circular cylinder during 
axial injection of deuterium at 200 atm and 430 K into deuterium at 
100 atm and 300 K. Temperature and concentration profiles are 
presented at selected times during the injection process. 


29119 Finite element analysis of free convection flows. Tabarrok, 
B.; Lin, R.C. (Univ. of Toronto, Canada). Int. J. Heat Mass Transfer; 
20: No. 9, 945-952(Sep 1977). 

Two-dimensional natural convection problems governed by 
the continuity, momentum and energy balance equations and simpli- 
fied through the Boussinesque approximation for buoyancy forces, 
are studied. By using a stream function the continuity equation is 
satisfied exactly and the remaining equations are expressed in terms 
of temperature and vorticity functions. A simple triangular finite 
element model is then developed and it is employed to analyze two 
examples, under varying conditions. For the cases where results 
(experimental and numerical) obtained by other authors are available 
a comparison is made. This comparison exhibits good agreement. 


29120 Development of turbulent and nonstationary flow pulsa- 
tions in turbines. Lopatitskii, A.O.; Vol’fson, I.M.; Epifanov, V.K.; 
Ozernov, L.A.; Pakhomov, V.A. (Leningrad Metall Works, USSR). 
Energomashinostroenie; No. 6, 8-10(1977). (In Russian). 

The intensity and pulsation spectra of the flow within a wide 
range of frequencies in the flow-through part of an experimental air 
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turbine are investigated. The magnitude of the periodic nonstationar- 
ity after the rotor is determined by calculations. It shows good 
agreement with experimental data. It is shown that in a multiple- 
- turbine turbulence is determined mainly by local characteristics 
of a stage. 


29121 Investigation of the working process of a hydraulic bulb 
turbine. Varlamov, A.A.; Litskonen, Yu.N.; Panorskii, L.I. (Lenin- 
grad Metall Works, USSR). Energomashinostroenie; No. 7, 1-3(1977). 
(In Russian). 

Results of an analysis of the changes in energy losses in flow- 
through tract elements and energy ces in some conditions of 
operation of bulb-type turbines are presented. It is concluded that 
the operation of individual elements of the flow-through tract, in 
particular the distribution of energy losses in them, is determined 
mainly by flow parameters at the inlet into the cascade or at the inlet 
into the channel. 


MATERIALS TESTING 


REFER ALSO TO CITATION(S) 28349, 29025, 29031, 29045, 29048 


SAFETY ENGINEERING 


29122 (ORO/5003—1) Subsurface waste-heat storage: experi- 
mental study. Final report, November 15, 1975—June 30, 1977. 
Warman, J.C.; Molz, F.J.; Jones, T.E. (Auburn Univ., Ala. (USA). 
Water Resources Research Inst.). Jun 1977. Contract EY-76-S-05- 
5003. 67p. Dep. NTIS, PC A04/MF A0O1. 

Electrical power plant and solar heating systems have been 
proposed wherein confined aquifers are used as storage reservoirs 
for moderate to high temperature water. The Water Resources 
Research Institute of Auburn University has performed an aquifer 
storage experiment involving warm water (97°F; 36°C). Phase I 
consisted of the drilling of an exploratory well at the field site near 
Mobile, Alabama. Phase II involved construction of the central 
injection well, three observation wells, and performance of prelimi- 
nary pumping tests. Phase III was devoted to construction of the 
remainder of the observation well field, performance of final pump- 
ing tests, and measurement of aquifer thermal properties; while 
Phase IV was devoted to a cycle of warm water injection, storage, 
and recovery. It was concluded that heat storage aquifers must have 
low natural pore velocities, and much care must be taken not to clog 
the injection well with solids. The swelling of clays in the formation 
must be minimized, and hydraulic pressures capable of breaching the 
confining layers must be avoided. Clogging problems may be mini- 
mized by using formation water as influent to the heating system. 
For a 36-day storage of 2 million gallons, the calculated energy 
recovery factor of 0.68 was considered promising. 


VACUUM ENGINEERING 


29123 Significance of Knudsen numbers and laws of simularity in 
diffusion and ejector pumps. Noeller, H.G. (Leybold-Heraeus 
G.m.b.H. und Co. K.G., Koeln (Germany, F.R.)). Vak.-Tech.; 26: 
No. 3, 72-78(Apr 1977). (In German). 

The typical characteristics of the volume flow rate - pumping 
speed curves - as a function of the intake pressure of diffusion and 
ejector pumps are determined by the mechanisms in the pump fluid 
vapor jet. The boundary curve of the jet is determined by a Knudsen 
number resulting from a ‘characteristic length’ and the vapor pres- 
sure and by another Knudsen number resulting from the same 
‘characteristic length’ and the pressure of the pumped gas at the inlet 
of the pump. Laws of similarity are derived for pumps of similar 
geometry at constant Knudsen numbers. 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 28702, 29276 


29124 (AD-A—046798) Explosively actuated 100 kA opening 
switch for high voltage applicatons. Interim report. Ford, R.D.; Vitko- 
vitsky, I.M. (Naval Research Lab., Washington, D.C. (USA)). Jul 
1977. 30p. (NRL-MR—3561). NTIS PC A03/MF AO1. 

The role of opening switches for high power energy sources 
as those required in particle beam research is becoming more impor- 
tant as the prospects for use of inductive storage techniques widens. 
The technology associated with these switches is also applicable to 
protection of electric power transmission equipment where contin- 
ually increasing voltage levels are being sought. A single shot 
modular opening switch capable of carrying currents up to 100 kA 
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indefinitely and opening in a time of approximately 20 psec has been 
developed. High voltage tests with no current being carried by the 
switch were performed to determine the voltage hold-off capability 
of the switch. Application of high voltage across the 25 cm switch 
during its rupturing phase has shown that the gaps forming in the 
cylindrical conductor and the expanding gas core, as well as paraf- 
fin-gas interface can be stressed to more than 100 kV at times later 
than 70 psec after the initiation of the explosive. Tests with 2-gap (5 
cm) switch showed that up to 10 kV/cm can be maintained. 


29125 (BDX—613-1803) HMC spray developing, stripping, and 
etching. Final report. Blessner, P.L. (Bendix Corp., Kansas City, Mo. 
(USA)). Feb 1978. Contract EY-76-C-04-0613. 15p. Dep. NTIS, PC 
A02/MF AO1. 

A small chamber spray processing system was designed for 
the developing and stripping of photoresist and the etching of thin 
films for hybrid microcircuits. A model chamber of dry-film photor- 
esist on 95 by 114 mm ceramic substrates. Line width variations 
obtained with this chamber were within the tolerances required for 
production HMCs. 


29126 (BDX—613-1969) Optimization of lead frame bond pa- 
rameters for production of reliable thermocompression bonds. Blazek, 
R.J.; Piper, W.A. (Bendix Corp., Kansas City, Mo. (USA)). 1978. 
Contract EY-76-C-04-0613. 6p. (CONF-780416—2). Dep. NTIS, PC 
A02/MF AOl. 

From IEEE proceedings electronic components conference; 
Anaheim, CA, USA (24 Apr 1978). 

Hybrid microcircuits manufactured by the Bendix Corpora- 
tion, Kansas City Division for the Department of Energy utilize 
thermocompression bonding for the attachment of external gold- 
plated copper leads which provide electrical contact to thin film 
metallized ceramic substrates. Achieving an optimum bond requires 
understanding of the relationship of bond schedule, bond tool con- 
figuration, lead properties, and substrate gold conditions. One hun- 
dred six substrates were prepared for this study with bond strength 
and flexure resistance determined by testing 7,505 leads. Optimum 
bonds were obtained by using copper alloy leads plated with nickel 
and Type A gold (alkaline, non-cyanide, bright, ductile deposit), a 
lead thickness of 0.18 mm, and a straight rail (0.38 mm flat, 0.051 
mm/0.076 mm radius) tool configuration. Leads plated with nickel 
and Type A gold produced higher bond strengths and lower per- 
centage bond delaminations than leads plated without nickel and 
with Type B gold (high purity, acidic, dull deposit) regardless of 
bond schedule. Leads which are 0.18 mm thick exhibited 9 percent 
higher bond and 27 percent higher flexure strength than 0.13 mm 
thick leads. The bonding parameters which produced the best bond 
and flexure strength for Type A gold with nickel plating are a tool 
temperature of 690°C, a bond time of 30 sec, and bond pressure of 
152 kPa. Leads plated with nickel exhibited a recurring incidence of 
plating adhesion separation at the nickel-electroplated gold interface. 


29127 (SAND—77-0553C) Integrated circuits for managers. 
Williams, J.D.; Heightley, J.D. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1977. Contract EY-76-C-04-0789. 20p. Dep. NTIS, PC 
A02/MF AO1. 

The organization and structure of a course on integrated 
circuits designed specifically for managers is described. Semiconduc- 
tor device and circuit characteristics necessary for planning and 
understanding systems employing these devices were presented. The 
major part of the material concerned MOS devices, but enough 
bipolar theory and discussion was presented to allow comparison 
between the technologies. The techniques used to cover a very 
broad range of topics in a one week course are discussed. The unique 
concept of a “hardware diploma” and its utilization as a motivational 
tool is described. 


29128 (SLAC-PUB—2035) Simple CAMAC test system based 
on the S-100 bus. Horelick, D.; MacGregor, B. (Stanford Linear 
Accelerator Center, Calif. (USA)). Oct 1977. Contract EY-76-S-03- 
0326. Sp. (CONF-771023—45). Dep. NTIS, PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A simple CAMAC test system based upon the use of the S- 
100 (Hobbyist) bus was implemented at SLAC. The IMSAI 8080 
computer is used, containing 16K bytes of RAM and IK bytes of 
EPROM. All programing and operator interaction takes place by 
means of a thermal printer-keyboard, and all test programs are 
written in IMSAI BASIC. The system was used to test components, 
— modules, and complex CAMAC systems. 5 figures, 2 
tables. 


29129 (UCID—17708) DASLL: (Design Automation System at 
Lawrence Livermore Laboratory). Smith, R.J. Il; Magnuson, W.G. Jr. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Jan 1978. Contract W-7405-ENG-48. 109p. Dep. NTIS, PC A06/ 
MF AOl. 

This manual shows how to use the DASLL system to lay out 
printed circuit boards by using the OCTOPUS CDC 7600 computer 
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system and other equipment at Lawrence Livermore Laboratory. 18 
figures. 


29130 (UCID—17711) Electronics engineering research propos- 
als for FY78. Cleland, L.L.; Ekstrom, M.P.; Miller, E.K. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 1 Nov 1977. 
Contract W-7405-ENG-48. 44p. Dep. NTIS, PC A03/MF AOl. 
Since most of the Electronics Engineering Research expendi- 
tures are in the Engineering Research Division (ERD), the two are 
inseparable when discussing plans. A reorganization of ERD aimed 
at further expanding LLL capabilities and being more responsive to 
LLL needs is now complete. Six discipline related groups constitute 
the research elements in ERD. Three groups remained unchanged, 
one group was modified slightly, two groups were added, and one 
group was dissolved. The technical activities of each of the six 
research-oriented groups within ERD are reported. 


29131 Photoconductivity null apparatus for the determination of 
minority carrier lifetime. Richardson, W.F.; Meese, J.M.; Westbrook, 
R.D. (Research Reactor Facility, University of Missouri, Columbia, 
Missouri 65201). Rev. Sci. Instrum.; 49: No. 3, 329-334(Mar 1978). 

A variable time constant exponential pulse generator used to 
null exponential photoconductivity decay signals is described. Cir- 
cuitry using this generator for the direct readout of minority carrier 
lifetime of semiconductors is also presented. 


29132 Moving coil linear variable differential transformer. Ellis, 
J.F.; Walstrom, P.L. (Oak Ridge National Laboratory, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Rev. Sci. In- 
strum.; 49: No. 3, 398-400(Mar 1978). 

A moving-coil linear variable differential transformer with no 
ferromagnetic components is described. The device is essentially 
interchangeable with a conventional moving-core linear variable 
differential transformer, but is virtually unaffected by ambient mag- 
netic fields up to 8 T. The transducer is connected to a standard 
commercially available carrier amplifier for signal conditioning. 


29133 Description and characteristics of a wide-band linear cir- 
cuit for pulse amplification. Kopp, M.K. (Oak Ridge National Labo- 
ratory, Oak Ridge, Tennessee 37830). Rev. Sci. Instrum.; 49: No. 2, 
273-275(Feb 1978). 

A wide-band, linear, pulse amplifier stage was designed and 
tested. The closed-loop gain is ~ 10, the gain-bandwidth product is 
350 MHz, and the integral nonlinearity is <0.05%. 


29134 (UCRL-Trans—11316) Method for switching currents, 
and also a control element. Leiber, C.O. Dec 1977. Translation of 
West German Patent No. 1640913, 1970. 13p. NTIS, PC A02/MF 
AOl. 

The invention concerns a method for switching arbitrarily 
high currents with extremely sharp edge steepness, particularly 
under load which is not purely ohmic. The invention also concerns a 
control element, especially a safety breaker, for implementing the 
method. 


WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 28777, 28779, 28782, 28810, 
28811, 28812, 28813, 28814, 28816 


29135 (AD-A—044814) Recovery of energy from solid waste at 
Army installations. Technical manuscript. Hathaway, S.A. (Army 
Construction Engineering Research Lab., Champaign, Ill. (USA)). 
Aug 1977. 58p. NTIS PC A04/MF AO1. 

This paper provides a technical overview of the current status 
of solid waste-to-energy conversion systems scaled for use on Army 
fixed facilities and installations. Attention is given to modular (pack- 
age) and field-erected heat recovery incineration systems and to 
using refuse-derived fuel (RDF) in existing steam generation plants. 
It is shown that most available systems have evolved as an art and 
not as products of basic scientific inquiry. The proper performance 
of many marketed systems cannot be guaranteed because neither 
long term operational data nor reproducible experimental informa- 
tion for design exists. Critical research areas in waste characteriza- 
tion, heat recovery incineration, and use of RDF are discussed, and 
accelerated scientific inquiry within each area is encouraged on a 
priority basis. 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 27779, 29280 


29136 (AD-A—044337) Operational testing of a controlled air 
incinerator with automatic ash handling. Final report. Kleinhenz, N.; 





2994 ENERGY RESEARCH ABSTRACTS 


Rigo, H.G. (Systems Technology Corp., Xenia, Ohio (USA)). Nov 
1976. Contract N62583-76-M-X553. 22p. NTIS PC A02/MF AOl. 

Mass and energy balances derived from four days monitoring 
of the normal operation of a commercially available incinerator of 
the controlled-air type are presented. These balances provide data 
which will allow extrapolation of heat losses and efficiency if a 
similar incinerator operation were to be installed for heat recovery at 
a small military base. 


29137 (CONF-771015—21) Development and application of the 
PROF-HET catalytic combustor code. Paper No. 77-33. Kelly, J.T.; 
Kendall, R.M.; Chu, E.; Kesselring, J.P. (Acurex Corp., Mountain 
View, Calif. (USA). Aerotherm Div.). 1977. 42p. Corp., Mountain 
View, CA. 

From Fall meeting of the Western States Section of the 
Combustion Institute; Palo Alto, CA, USA (17 Oct 1977). 

The PROF-HET code models all of the important physical 
phenomena occurring within monolithic catalytic combustors. The 
formulation and numerical techniques applied in the code are dis- 
cussed. Code predictions are presented which show the effect of bed 
geometry, bed material, and initial gas conditions (i.e., mixture ratio, 
preheat temperature and mass flow rate) on monolithic catalytic 
combustor performance. Based on these predictions, a novel catalyt- 
ic combustor system design concept is suggested. 


29138 (CONF-771015—24) Design criteria for stationary source 
catalytic combustors. Paper No. 77-32. Kesselring, J.P.; Krill, W.V.; 
Kendall, R.M. (Acurex Corp., Mountain View, Calif. (USA). Aer- 
otherm Div.). 1977. 38p. Corp., Mountain View, CA. 

From Fall meeting of the Western States Section of the 
Combustion Institute; Palo Alto, CA, USA (17 Oct 1977). 

The use of catalysts in place of conventional burners for 
promoting hydrocarbon oxidation reactions appears to have advan- 
tages in the control of emissions. In addition, it is possible to achieve 
high system efficiency through appropriate system design, while 
holding the catalyst bed temperature to its operating limit. The 
objective of this program is to produce a new combustion system 
capable of extremely low emissions performance at the highest 
system efficiency achievable. Design criteria for catalytic combus- 
tors include information on the catalyst/washcoat/substrate, the 
catalyst life, the preheat requirement for combustion air, and the 
maximum flow velocity and bed temperature that can be achieved in 
the system. Based on the results of an extensive catalyst screening 
program, an extremely active and durable catalyst system has been 
developed. The system, called the graded cell catalyst, incorporates 
three 1-inch long sections of ceramic with varying cell diameters in a 
3-inch bed. Catalysts used include platinum, stabilized platinum, 
nickel oxide, and cobalt oxide. One graded cell system was tested at 
bed temperatures between 1,360°K and 1,760°K with four fuels 
(natural gas, propane, indolene, and methanol) under both rich and 
lean combustion conditions for a total test time of nearly 80 hours. 
Excellent performance was obtained throughout the test period; 
typical emissions at 217 percent theoretical air and space velocity of 
97,600 hr~' are 17 ppM CO, 10 ppM UHC, and 2 ppm NO. Other 
graded cell catalysts have been tested to maximum bed temperatures 
of 1,980°K with natural gas. A system concept suitable for water- 
tube boiler applications was also tested. This concept involves radia- 
tive heat transfer from catalyst-coated cylinders to water tubes. 


29139 (FE/2256—4) Fluid dynamics of a fluidized bed packed 
with heat exchangers. Annual report, February 1, 1976—January 31, 
1977. Parts A and B. Zakkay, V.; Brentan, A.; Miller, G.; Kiviat, G.; 
Panunzio, S. (New York Univ., Westbury, N.Y. (USA). Aerospace 
and Energetics Lab.). 1977. Contract EX-76-C-01-2256. 119p. Dep. 
NTIS, PC A06/MF AO1. 

The design of a one-ft dia fluidized bed combustor to be used 
with either horizontal or vertical heat exchanger is described. The 
instrumentation for performance testing of the fluidized bed, the 
operation, experimental results and preliminary heat transfer calcul- 
tions are discussed. Conclusions are presented as to how geometric 
and fluid dynamic parameters affect the heat transfer performance of 
a fluidized bed. (LCL) 


29140 (SAND—77-8287) Summary: workshop on the DOE com- 
bustion diagnostics facility. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Jan 1978. Contract EY-76-C-04-0789. 32p. (CONF-770756— 
(Summ.)). a NTIS, PC A03/MF AOl1. 

From Workshop in the DOE combustion diagnostics facility; 
San Francisco, CA, USA (15 Jul 1977). 

On July 15 and 16, 1977, a workshop was held in San 
Francisco to review plans for the DOE Combustion Diagnostics 
Facility which is scheduled to be constructed at Sandia Laboratories 
in Livermore, California. The concept, scope of research, and labo- 
ratory and equipment specifications were reviewed by representa- 
tives of the combustion research community. This review is summa- 
rized. Following presentations by Sandia and other representatives 
concerning current plans for various aspects of the Combustion 
Diagnostics Facility, the workshop attendees were organized into 
panels to review: the scope of research; the plans for user access; and 
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the laboratory design and equipment specifications. Each of these 
panels was chaired by a representative of the combustion research 
community and their panel recommendations form the elements of 
this document. 


29141 (TID—27925) Effect of bubble behavior on the scale-up of 
fluidized bed heat exchangers. Final report. Thomson, W.J. (Idaho 
Univ., Moscow (USA). Dept. of Chemical Engineering). Feb 1977. 
Contract EY-76-C-02-0055. 56p. Dep. NTIS, PC A04/MF AOl. 

Heat transfer and bubble properties were studied simulta- 
neously as a function of superficial velocity for single vertical and 
horizontal tubes immersed in both a two-dimensional fluidized bed (4 
cm thick) and a three-dimensional fluidized bed (15.2 cm thick). The 
air flow rate was varied between 1.5 to 6.0 times the minimum 
fluidization velocity and the beds contained different distributor 
designs as well as two different sized glass beads (230u and 470). 
The study of the bubble properties along with the heat transfer rates 
provided insight into only 30% of the fluctuations. This accountabil- 
ity was primarily due to the fact that the high heat transfer rates 
could be associated with the wake of the bubbles. There was no 
apparent relationship between a bubble being present at the heater 
surface and the decline in the heat transfer rates. The results seemed 
to indicate that the existing models describing the mechanism of heat 
transfer in a fluidized bed are not complex enough to produce 
accurate results over all fluidizing conditions. It was also noted that 
the calculation of the parameters, which characterize the instanta- 
neous temperature traces, varied up to 100% depending on the 
evaluation criteria chosen. A comparison between the data reported 
here and that in the literature indicates that the type of distributor 
design can have a major effect on the heat transfer rate. Also, a 
comparison between the heat transfer rates measured in the two- 
dimensional and the three-dimensional beds showed only a 20% 
difference. 


29142 Fluidised bed combustion for the Stirling engine. Thring, 
R.H. (Reading Univ., Berkshire, Eng.). Int. J. Heat Mass Transfer; 
20: No. 9, 911-918(Sep 1977). 

Fluidized bed combustion is a possible method of providing 
the heat source for a Stirling engine, because it is near isothermal, 
low temperature (850 to 1100°C) and has a high heat-transfer 
coefficient. Theoretical models and experimental evidence of the 
heat-transfer coefficients expected in such an application, which are 
in the range of 400 to 750 W/m?°K, are presented. 


29143 Experimental investigation of no$sub x$ formation in the 
fluidized-bed coal combustion. Toba, Y.; Ogisu, Y. (Natl Res Inst for 
Pollut and Resour, Jpn). Nenryo Kyokai-shi; 56: No. 604, 657- 
665(Aug 1977). (In Japanese with English abstract). 

Relation between the NO formation and the condition of 
combustion in the experimental small-size fluidized-bed combustor 
was studied using sub-bituminous coal containing relatively high 
volatile matter. The formation of NO is found to be closely related 
to the Oz concentration in the flue gas. It is concluded that the 
introduction of secondary air helps eliminate CO and unburnt HC in 
the flue gas, while causing only a small increase in NO formation. 


29144 Selection of the similarity criterion in investigation of the 
fineness of fuel pulverization by air-atomizing burners with film flow. 
Kulagin, L.V.; Makarov, V.V. (All-Union Sci Res Inst of Railroad 
Transp, USSR). Teploenergetika (Moscow); No. 6, 75-77(Jun 1977). 
(In Russian). 

A critical equation is presented permitting generalization of 
experimental data regarding the quality of atomization by air-stream 
burners of different designs with external interaction of streams. The 
values of experimental coefficients in the critical equation are ob- 
tained. 


29145 ERDA’s coal-oil mixture combustion program. Foster, 
C.B. (ERDA, Washington, DC). Am. Soc. Mech. Eng., [Pap.]; No. 
77-WA/Fu-4, vp(1977). 

The Energy Research and Development Administration 
(ERDA) has undertaken, in a cost-sharing partnership with industry 
and the utilities, an extensive coal-oil mixture combustion program in 
a number of promising applications. These applications currently 
include utility steam generators, industrial steam generators, and 
blast furnace injection, and can be expected to be expanded to other 
applications in the future. The objectives of ERDA’s program are to 
modify and retrofit, operate and test existing boilers and blast 
furnaces, and to design, construct, operate and test prototype coal- 
oil mixture preparation facilities to demonstrate coal-oil mixture 
technology and the regionally dependent practicality of burning 
coal-oil mixtures. The intent is to substitute coal for an appreciable 
fraction of oil in the near time frame and to determine the economics 
of coal-oil mixture preparation, transportation and combustion. The 
coal-oil mixture combustion program is still in the early stages of 
development. The program is expected to provide significant results 
by the latter part of 1979. Initial results which have been obtained on 
a few industrial boilers show promise for the particular fuels and 
loads at which tests were conducted. 
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29146 Limits of control of air supply conditions of the furnace of 
a pulverized coal-fired boiler. Meiklyar, M.V.; Parparov, D.I. (PO 
“Krasnyi Kotel’shchik”, USSR). Energomashinostroenie; No. 6, 38- 
40(1977). (In Russian). 

The conditions for maintaining an optimal regime of oper- 
ation of a modern pulverized coal-fired boiler are described. It is 
concluded that it is vitally necessary to develop standardized boiler 
equipment capable of stable operation in conditions of systematic 
variations of the quality of solid fuel. A scheme ensuring such an 
operation is the so-called open-loop fuel drying, under which the 
drying agent is discharged not into the furnace chamber but into the 
flue gases that have already left the boiler. 


29147 Cooled gas turbine blade. Mukherjee, D. (to Brown 
Boveri-Sulzer Turbomaschinen A.G., Zurich (Switzerland)). 
German(FRG) Patent 2,434,989/C/. 10 Jun 1976. 4p. (In German). 

The patent concerns the even cooling of a rotor blade with 
wall thickness which is slightly reduced between the foot and the tip 
of the blade, but which is nearly constant in every profile cross- 
section. The cooling of this relatively thick profile is effected as 
follows: The hollow space of the blade is equipped from the leading 
edge of the blade to about 2/3 of the way to the trailing edge, on the 
suction and on the pressure side, with air channels connected closely 
to the inner blade walls. These channels run radially from the foot of 
the blade to near its tip and have the same cross-section, except for a 
slightly greater cross-section at the leading edge of the blade. When 
the air flows (under pressure and centrifugal effects) from a pressure 
space in the foot of the blade to a smaller space near the tip, the 
suction and pressure side are intensively cooled. The air leaves the 
space and enters the blade hollow space, and leaves the blade at the 
trailing edge via flow guides, baffles and outlet openings installed 
over the whole length of the blade. The precision cast blades already 
contain cooling channels or these are subsequently drilled. This is 
possible, as for reasons connected with casting technology the cast 
body remains open at the blade tips. It is subsequently closed, e.g. by 
soldering a closing lid. 


29148 Fuel control equipment for gas generator of a gas turbine 
plant. Greune, C. (to Motoren- und Turbinen-Union G.m.b.H., 
Muenchen (Germany, F.R.)). German(FRG) Patent 1,917,625/C/. 6 
Mar 1975. 4p. (In German). 

The patent is concerned with the combination of pure speed 
control with pure waste gas control, where the danger of instability 
in the waste gas control circuit is avoided by suitable coupling of the 
two circuits. From a certain waste gas temperature upwards, the 
control element of the waste gas temperature limit controller takes 
over the control of the reference value setting. This makes the waste 
gas temperature control more stable. It also avoids the speed con- 
troller losing control over the gas turbine plant. 
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29149 (SAND—77-1359) PENAP: an interactive computer pro- 
gram for calculating surface loads on conical- and ogival-nosed earth 
penetrators. Yarrington, P.; Ruiz, N.K. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Feb 1978. Contract EY-76-C-04-0789. 72p. Dep. 
NTIS, PC A04/MF AO1. 

PENAP is an interactive computer program for calculating 
the surface loads on earth penetrators, penetrator deceleration as a 
function of depth, and final depth of penetration. PENAP is based 
on a technique developed earlier in which the penetration process is 
approximated by the one-dimensional expansion of a cylindrical 
cavity in an infinite solid. The interactive nature of the code, 
together with the fact that simple constitutive forms are used to 
describe the target response in PENAP, make the code quite easy to 
use. This is especially true when PENAP is compared with the finite 
difference wavecodes which have been used to calculate penetration 
phenomena. Furthermore, PENAP solutions appear to be as accu- 
rate in predictions of experimental results as solutions from the finite 
difference codes, while the PENAP solutions can typically be ob- 
tained in several orders of magnitude less computer time than the 
wavecode solutions. 


29150 Improvement of subterranean cavities. Weber, H.G. 
German(FRG) Patent .1,966,497/B/. 24 Mar 1977. 2p. (In German). 

Three-dimensional wire grid screens are used for the develop- 
ment of underground cavities and consist of corrugated longitudinal 
wires. They can stand up to considerable static stress and can be 
very economically produced. Furthermore they require no joining 
parts. They can be standardly arranged and have a flake-like ar- 
rangement as face profile which is attached by field or ground 
anchor. The wire elements can be used as supports for a permanent 
development. 
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29151 Increased German abroad. Naujoks, S. Braunkohle; 
29: No. 1/2, 36-38(Jan 1977). (In German). 

On the occasion of the members’ meeting of the 
Wirtschaftsvereinigung Bergbau on 25.10.1976 in Bonn, Dr. Peter 
Hermes, undersecretary of state in the Foreign Office, and Dr. 
Helmuth Burckhardt, President of the Wirtschaftsvereinigung Berg- 
bau, answered questions on the new world economy order and on 
the contribution of German mining to international cooperation. Dr. 
Hermes was for free trade in the world economy. He is against the 
economical dirigism, is however, due to the common interest in 
secured raw materials supply independent of large price fluctuations, 
for concrete dealings. He thus requests the raw material processing 
and consuming German economy to pursue a more active raw 
material policy. Dr. Burckhardt mentions the present participation of 
German mining in the whole world in the search and recovery of 
raw materials. To deepen such cooperation he demands the in- 
creased assistance for home mining and for the schooling of mining 
specialists. 


MARINE ENGINEERING 
REFER ALSO TO CITATION(S) 27802, 27805, 28025, 29559 


29152 Trenching submarine pipelines. Consult. Eng. (London); 
41: No. 9, 47(Sep 1977). 

The paper discusses the use of trenching machines to bury 
submarine pipelines. In general terms the provision of up to 4 m of 
cover is found adequate in silts and granular materials in the fore- 
shore and immediate offshore zone to about 30 m water depth. In 
firmer clays a cover of 2 m would generally be considered sufficient. 


29153 Structural dynamics. Anon. Consult. Eng. (London); 41: 
No. 9, 44-45(Sep 1977). 

The dynamic analysis of structures that demands a combina- 
tion of mathematical modeling and computer processing capability 
which has recently been achieved on an economically realistic basis 
is outlined. It is emphasized that with the growth of offshore 
engineering the importance of understanding dynamic behavior is 
increasing. 


29154 Artificial islands in the Beaufort Sea. Anon. Eng. J. 
(Montreal); 60: No. 4, 16-17(Jul-Aug 1977). 

The sandbag retention and sacrificial beach methods are two 
of the techniques used to create offshore drilling platforms in the 
Arctic. To create an island approximately 320 ft in diam, the total 
sand fill required was 375,000 cubic yards, while 7,500 sandbags, 
each of two cubic yard capacity, were used for the retaining berm 
and for slope protection. 


29155 Proceedings of the second ship technology and research 
(STAR) symposium. New York; Society of Naval Architects and 
Marine Engineers (1977). 523p. (CONF-770586—). . 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

Thirty-four papers were presented at the conference. A sepa- 
rate abstract was prepared for each of 33 papers. (RCK) 


29156 Fixed offshore steel and concrete platforms. Roeren, 
E.M.Q. (Aker Engineering A/S, Oslo); Foss, I.J.; Furnes, O. pp 81- 
98 of Proceedings of the second ship technology and research 
(STAR) symposium. New York; Society of Naval Architects and 
Marine Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

Features of recent engineering advances related to fixed off- 
shore steel and concrete platforms are described. With particular 
attention to structures in hostile waters, highlights of the recent 
developments and special design considerations are presented. The 
fundamentals of environmental loads and loading conditions in line 
with methods of related analyses are outlined. Methods of founda- 
tion and geotechnical aspects are considered. Dynamic behavior and 
analysis of fixed offshore structures are touched upon, with particu- 
lar attention to long-term stress response predictions and fatigue 
analysis. The design principles pertaining to offshore structures are 
outlined and discussed to some extent. 


29157 Maximum wave loadings on fixed and floating platforms. 
Sellars, F.H. (MPR Associates, Inc., Washington, DC). pp 99-110 of 
Proceedings of the second ship technology and research (STAR) 
symposium. New York; Society of Naval Architects and Marine 
Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

The various hydrodynamic force terms acting on a platform 
are discussed and full scale experience in comparing observed and 
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calculated wave loads in high wave conditions is reviewed. The 
effect of wave non-linearities on maximum force calculations are also 
considered. Sources of wave data are reviewed and results of a 
survey of instrumental data on high wave conditions are given. The 
high wave data is used in several examples to estimate design wave 
conditions and to compute maximum forces. The approach taken to 
select maximum design wave conditions is to select the maximum 
wave height on the basis of wave data from instruments reported for 
maximum wave conditions. When the wave spectral density is used 
for design, results for maximum observed wave spectrum are used as 
inputs to analysis. 


29158 Soil-structure interaction in the design of offshore plat- 
forms. Reese, L.C. (Univ. of Texas, Austin). pp 111-117 of Proceed- 
ings of the second ship technology and research (STAR) sympo- 
sium. New York; Society of Naval Architects and Marine Engineers 
(1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

The problem of the laterally loaded pile and other soil- 
structure-interaction problems of importance in the design of off- 
shore platforms are discussed. A brief presentation is made of the 
state-of-the-art and indications are given about the nature of forth- 
coming developments. 


29159 Dynamic analysis of gravity platforms subjected to random 
wave excitation. Moan, T.; Syvertsen, K.; Haver, S. (Norwegian Inst. 
of Tech., Trondheim). pp 119-146 of Proceedings of the second ship 
technology and research (STAR) symposium. New York; Society of 
Naval Architects and Marine Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

The response of offshore platforms composed of a frame 
superstructure and a caisson-type foundation and subjected to 
random waves is studied. Probabilistic models of the long-term wave 
climate are discussed. A dynamic structure/soil/sea model is applied 
to transfer external loads to structural load effects. Methods for 
consistent evaluation of load effects for fatigue and ultimate collapse 
limit state design are presented. Uncertainties in the probabilistic and 
dynamic models and data are pointed out. Variations of some 
parameters in these models are made to estimate the ssociated load 
effect sensitivity. In particular, comparisons are made between ulti- 
mate collapse load effects obtained by the design wave, the stochas- 
tic short and long-term response analysis methods. 


29160 Method for static analysis of pile-foundation superstruc- 
ture interaction in fixed offshore platforms. Metcalf, M.F.; Gerdes, 
D.B. (Wright Consulting Engineers, San Francisco). pp 147-171 of 
Proceedings of the second ship technology and research (STAR) 
symposium. New York; Society of Naval Architects and Marine 
Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

A large class of structural problems involves the static analy- 
sis of a linearly elastic superstructure on a non-linear foundation. 
One notable case is the fixed offshore platform on a pile foundation. 
A method is offered for solving the static interaction analysis prob- 
lem in a way that improves the modeling of the interface and 
reduces the cost of an analysis. By viewing the elastic superstructure 
as a single linear “super” element, the non-linear character of the 
interface is confined to a system composed of non-linear foundation 
components, an elastic element connecting them and a set of equiva- 
lent loads. The solution of this simplified system is obtained by a 
well-known numerical technique, and represents a set of boundary 
conditions on the remaining linear superstructure. The algorithm 
performs well and is demonstrated in several realistic applications. 
Its performance is noted to improve analysis of pile foundation 
performance. 


29161 Structural damage detection by measurement of dynamic 
response. Vandiver, J.K. (Massachusetts Inst. of Tech., Cambridge). 
pp 173-181 of Proceedings of the second ship technology and 
research (STAR) symposium. New York; Society of Naval Archi- 
tects and Marine Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

The natural frequencies of fixed offshore platforms are sensi- 
tive to some types of subsurface structural failure. The state of the 
art of integrity monitoring and recent contributions of other investi- 
gators are reviewed. It is demonstrated that the error involved in 
estimating the changes in live loads on the structure is one of the 
principal limitations encountered when correlating shifts in natural 
frequency with structural damage. In particular, the liquids in large 
storage tanks are identified as serious sources of error. A correction 
procedure which accounts for the sloshing of the liquid is presented 
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and substantiated by experimental data. It is also proposed that 
properly designed liquid storage tanks may be useful as dynamic 
absorbers in suppressing structural response. Changing soil condi- 
tions may also be identified by monitoring natural frequencies, but 
additional research is recommended. A number of recommendations 
and conclusions regarding integrity monitoring are given. 


29162 Downtime evaluation for operations from floating vessels 
in waves. Burke, B.G. (Standard Oil Co. of California, San Francis- 
co). pp 279-301 of Proceedings of the second ship technology and 
research (STAR) symposium. New York; Society of Naval Archi- 
tects and Marine Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

Methods are described for evaluating downtime for a variety 
of in-ocean operations from floating vessels in waves. Downtime 
estimates are determined from the motion response of the vessel in 
waves, the motion parameters and limits associated with operations 
to be performed, and the wave conditions to be encountered. Con- 
siderations for implementing the methods are discussed and examples 
from evaluation of exploratory oil drilling, VLCC tanker lightering, 
and crane barge operations are presented. Also, a simplified model 
for motions of fullform ships in waves, which has proven to produce 
useful results, is described. Results from a downtime analysis provide 
quantitative measures for evaluating feasibility of operations, relative 
benefits of alternative vessels, and the effectiveness of special equip- 
ment for increasing operating time. The development of further data 
on significant parameters and limits for oil drilling and other oper- 
ations would improve the effectiveness of the methods. 


29163 Time domain simulation of semisubmersible platform 
motion with application to the tension-leg platform. Paulling, J.R. Jr. 
(Univ. of California, Berkeley). pp 303-314 of Proceedings of the 
second ship technology and research (STAR) symposium. New 
York; Society of Naval Architects and Marine Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

A numerical time-domain solution of the equations of motion 
for a floating semisubmersible stable platform offers the possibility of 
more accurate estimates of vessel motion response in severe sea 
conditions than are possible by the usual linear frequency domain 
techniques. The reason for this is that certain nonlinear effects may 
be considered which are neglected by the linear method, and these 
may include, for example: nonlinear terms in the rotational equations 
of motion; waves of finite amplitude; viscous and other nonlinear 
hydrodynamic phenomena; and nonlinear positioning system charac- 
teristics. The price paid for more exact modelling of system charac- 
teristics is greatly increased computer time, especially when comput- 
ing motion statistics in random sea conditions. Some example calcu- 
lations are described in which the technique is applied to the analysis 
of motions and anchoring forces for a tension-leg stable platform. 


29164 Theoretical analysis of single point mooring behavior. 
Owen, D.G.; Linfoot, B.T. (Heriot-Watt Univ., Edinburgh). pp 315- 
324 of Proceedings of the second ship technology and research 
(STAR) symposium. New York; Society of Naval Architects and 
Marine Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

As single-point mooring (S.P.M.) installations have increased 
in size and complexity over recent years, there has been a need to 
find analytical techniques whereby competing system types can be 
appraised at an early stage in the design process. The detailed 
development of mathematical models for determining the dynamic 
behavior of S.P.M.’s is discussed. From a consideration of the actual 
behavior of the prototype system, it will be shown that certain 
simplifications may be made in the equations of motion. Computer 
results obtained with a simplified five degree of freedom mathemat- 
ical model of an S.P.M. system are presented and show the correla- 
tion that is established by the results of a limited physical model 
testing program. The agreement is quite reasonable within the scope 
of the program. 


29165 Evaluating stability characteristics of self-floating offshore 
towers. Praught, M.W.; Metcalf, M.F. (Earl and Wright Consulting 
Engineers, San Francisco). pp 343-356 of Proceedings of the second 
ship technology and research (STAR) symposium. New York; Soci- 
ety of Naval Architects and Marine Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

The evaluation of stability characteristics of self-floating 
towers has received new priority due to the increased development 
costs of all types of production platforms. Naval architectural as- 
pects of tower design are reviewed and stability analysis methods are 
presented. Traditional techniques used in evaluating stability of 
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vessels have been supplemented by new procedures especially appli- 
cable to offshore tower structures. Traditional stability parameters 
based upon static considerations alone are demonstrated to be inad- 
equate. A new approach is described based on interactive computer 
simulation techniques, but retaining the traditional parameters as a 
means of summarizing stability characteristics. Examples of several 
large towers are given. 


29166 Nonmetallic materials for offshore engineering. Stachiw, 
J.D. (Naval Undersea Center, San Diego, CA). pp 357-367 of 
Proceedings of the second ship technology and research (STAR) 
symposium. New York; Society of Naval Architects and Marine 
Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977) 

See CONF-770586—. 

Current and potential applications of nonmetallic materials to 
seafloor engineering technology are discussed. Recommendations 
are also given for research on material properties and fabrication 
techniques that would increase the range of applications for non- 
metallic materials. Whenever feasible, numerical values of specific 
strengths and specific costs are given for most materials discussed. 


29167 Current advancement in automatic  station-keeping. 
Schaeffner, C.R.; Dixon, T.F. (Global Marine Deepwater Drilling, 
Inc., Los Angeles). pp 369-384 of Proceedings of the second ship 
technology and research (STAR) symposium. New York; Society of 
Naval Architects and Marine Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

New approaches are presented in a drilling ship's ability to 
maintain stationkeeping during the drilling operation. The basic 
stationkeeping system's capabilities consisting of a conventional eight 
point moor is compared to a dynamic positioning system. General 
parameters, design considerations, design simulation as well as a 
complete description of the basic hardware and its functions are 
described. The important features of an inertial reference system are 
described, and the predictions on total system performance indicate 
that dynamic positioning has the potential of replacing fixed mooring 
systems in water depths as shallow as 600 feet. 


29168 Design concepts for efficient use of prestressed concrete 
ship hulls. Gerwick, B.C. Jr. (Univ. of California, Berkeley). pp 465- 
474 of Proceedings of the second ship technology and research 
(STAR) symposium. New York; Society of Naval Architects and 
Marine Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

Prestressed concrete appears to offer major advantages as the 
structural material for the storage and transfer of LPG and LNG, 
for ocean thermal energy conversion plants, for Arctic Ocean struc- 
tures, and for floating process plants. As a result, various profession- 
al and regulatory bodies around the world are in the process of 
developing recommended practices for design of concrete ship struc- 
tures. Configurations must be selected which optimize the advantage 
of prestressed concrete and minimize its disadvantages, the most 
serious of which is weight. Improved prestressing systems are under 
development. Higher strength concretes are not available for practi- 
cal application, and active research and development is being carried 
out to improve the tensile strength and ductility of prestressed 
concrete, both of which can lead to more favorable dead-weight to 
displacement ratios. Special considerations are given to thermal 
strains from stored cargo, including accidental release of cryogenic 
cargo; also to impact as in dockings and collision. Methods of 
reinforcing and prestressing to obviate these problems are presented. 
At present, prestressed concrete is only economically attractive for 
special purposed vessels, but the developments now underway show 
every promise of a major breakthrough which will greatly expand 
their utilization. 


29169 Fouling control means fuel savings for the U.S. Navy. 
Preiser, H.S.; Bohlander, G.S.; Cologer, C.P. (David W. Taylor 
Naval Ship Research and Development Center, Annapolis). pp 499- 
516 of Proceedings of the second ship technology and research 
(STAR) symposium. New York; Society of Naval Architects and 
Marine Engineers (1977). 

From 2. ship technology and research symposium; San Fran- 
cisco, CA, USA (25 May 1977). 

See CONF-770586—. 

The operating costs and performance efficiency of Navy ships 
have become of increasing concern recently because of the fourfold 
increase in cost and the unpredictable future availability of foreign 
and domestic supplies of petroleum fuel. Naval experience has 
shown that, because of fouling, fuel consumption is increased signifi- 
cantly, with a corresponding increase in fuel cost. It has been 
estimated conservatively that maintaining hulls and propellers rela- 
tively free of fouling would result in a 15 percent overall decrease in 
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fuel consumption, which equates to estimated savings approaching 
$40,000,000 per year. An overview is presented of the problem of 
fouling and its underwater removal while the ship is afloat and the 
current and projected Navy program related to the development, 
evaluation, and Fleet-wide implementation of cost-effective under- 
water cleaning methods are described. The overall objective of the 
program is to conserve fuel and improve ship performance by 
maintaining the hull free of fouling for up to 5 years between 
successive dry dockings. 


POLLUTION CONTROL EQUIPMENT 
REFER ALSO TO CITATION(S) 28161 


29170 (NTIS/PS—77/0822) Electrostatic precipitators. Volume 
2. 1975-September 1977 (citations from the Engineering Index Data 
Base). Report for 1975—September 1977. Cavagnaro, D.M. (National 
Technical Information Service, Springfield, Va. (USA)). Oct 1977. 
202p. NTIS PC NO1/MF NO1. 

A bibliography is given containing, worldwide citations on 
the design, performance, theory, installation methods, and principal 
applications for air pollution control equipment in industrial plants. 
(This updated bibliography contains 195 abstracts, 66 of which are 
new entries to the previous edition.) See also NTIS/PS-76/0753, 
Electrostatic Precipitators. Vol. 1. 1970-1974. 


POWER CYCLES 


BRAYTON 


29171 (AD-A—044413) Compact closed cycle Brayton system 
feasibility study. Final report 20 May 1976—19 June 1977. Thomp- 
son, R.E.; Parker, G.H.; Ammon, R.L.; Spurrier, F.R.; Pierce, B.L. 
(Westinghouse Electric Corp., Pittsburgh, Pa. (USA). Advanced 
Energy Systems Div.). Jul 1977. Contract N00014-76-C-0706. 432p. 
(WAES-TNR—233). NTIS PC A19/MF AO1. 

The feasibility of a closed Brayton cycle power conversion 
system for compact light weight naval propulsion plants is consid- 
ered. Reference case requirements have been established, including a 
unit output of 70,000 horsepower, turbine inlet gas temperature of 
1700 F, and use of helium as the working fluid. Critical components 
such as bearings and compact heat exchangers have been evaluated 
and shown to have more than one suitable design solution. The 
cross-counterflow tubular type of heat exchanger was selected for 
the design concept precooler and intercooler. The tube and shell 
type of heat exchanger was selected for the recuperator. Gas bear- 
ings were selected for inclusion in the design concept. Preliminary 
designs of the most critical portion of the turbomachinery rotor, the 
first stage turbine, have been derived. Material tests have provided 
data which are important to this study and also have provided 
significant extensions to the data available to the materials communi- 
ty. An initial design concept has been defined for an integrated 
power conversion system which has the necessary characteristics 
and is appropriate for the most stringent requirements associated 
with the various energy sources, fossil or nuclear, which the Navy 
could desire to use. 


RANKINE 
REFER ALSO TO CITATION(S) 28125 


STIRLING 
REFER ALSO TO CITATION(S) 29142 
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REFER ALSO TO CITATION(S) 27870, 28806 


29172 Biological effects of irradiation with high energy electrons. 
Sinskey, A.J. (Massachusetts Inst. of Tech., Cambridge); Shah, D.; 
Metcalf, T.J. pp 160-163 of Proceedings of the third national confer- 
ence on sludge management, disposal, and utilization. Rockville, 
MD;; Information Transfer Inc. (1977). 

From 3. annual conference on sludge management; Miami, 
FL, USA (14 Dec 1976). 

See CONF-761211—. 

An investigation conducted to study the microbiological and 
viral effects of high-energy electron irradiation of sewage sludge and 
municipal wastewater is described. From these studies it was con- 
cluded that the capability of electron irradiation for eliminating 
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pathogenic viruses and bacteria from wastewater residuals within 
accepted feasibility limits and without danger to man and his envi- 
ronment offers an attractive new approach to waste disposal prob- 
lems. Elimination of virus and pathogenic bacteria by electron 
irradiation treatment removes one of the major public health con- 
straints against the use of wastewater residuals for land beneficiation 
purposes. Under these circumstances wastewater residuals are con- 
verted from a national problem to a national resource of interest to 
local, state, and national governments. (LCL) 


DESIGN, DEVELOPMENT, AND OPERATION 


REFER ALSO TO CITATION(S) 29213, 29649 


29173 (BNL—50731) Linear accelerator driven (LADR) and re- 
generative reactors (LARR) for nuclear non-proliferation. Steinberg, 
M.; Takahashi, H.; Powell, J.R.; Kouts, H.J.C. (Brookhaven Nation- 
al Lab., Upton, N.Y. (USA)). Sep 1977. Contract EY-76-C-02-0016. 
15p. Dep. NTIS, PC A02/MF AOl1. 

Linear accelerator breeders (LAB) could be used to produce 
fissile fuel in two modes, either with fuel reprocessing or without 
fuel reprocessing. With fuel reprocessing, the fissile material would 
be separated from the target and refabricated into a fuel element for 
use in a burner power reactor. Without reprocessing, the fissile 
material would be produced in-situ, either in a fresh fuel element or 
in a depleted or burned element after use in a power reactor. In the 
latter mode the fissile material would be increased in concentration 
for reuse in a power reactor. This system is called a Linear Accelera- 
tor Regenerative Reactor (LARR). The LAB can also be conceived 
of operating in a power production mode in which the spallation 
neutrons would be used to drive a subcritical assembly to produce 
power. This is called a Linear Accelerator Driven Reactor (LADR). 
A discussion is given of the principles and some of the technical 
problems of both types of accelerator breeders. 


29174 (LA—6591-PR) Intense neutron source facility. Progress 
report, July 1—September 30, 1976. Emigh, C.R. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Dec 1976. Contract W-7405-ENG- 
36. 12p. Dep. NTIS, PC A02/MF AO1. 

The prototype ion source for the Beam-on-Target (B-O-T) 
system became operational during this quarter. This source is de- 
signed specifically for use on the B-O-T to supply an ampere of 
— continuously. The initial operation of the source was satis- 
actory, and 4 sectors (out of a total of 16 available) were operated 
simultaneously at a total current of 120 mA. Most recently, oper- 
ation was extended to eight simultaneous arcs. The construction of 
the B-O-T system is proceeding without any major problems. The 
present status of the several subsystems is detailed. Development of a 
+-0.01 percent regulating system for the B-O-T high-voltage power 
supply is progressing. The accelerating column and the high-voltage 
feedthroughs were ordered, and delivery is scheduled for March 1, 
1977. The design for modifying the 7-ft-diam by 7-ft-long vacuum 
tank housing the accelerating column was completed. Sufficient 
funding did become available this quarter to procure an Airco- 
Temescal TMP-9016 turbomolecular pump at a savings of $16,000. 
The magnet design program, POISSON, determined the parameters 
for the 36-cm-long and 10-cm-bore solenoid magnets that will be 
used as focusing elements in the B-O-T transport system. The 
boundary layer modification tests were continued in an effort to 
reduce beam access port leakage flow. Results for some of these tests 
are shown. The Design Criteria for the INS facility were rewritten 
and sent out in a rough draft form. 


29175 (LA—7081-PR) Medium-energy physics program. Pro- 
gress report, May 1—July 31, 1977. van Dyck, O.B.; Dunn, E.D. 
(comps.). (Los Alamos Scientific Lab., N.Mex. (USA)). Jan 1978. 
Contract W-7405-ENG-36. 115p. Dep. NTIS, PC A06/MF AOI. 

Accelerator and research developments at the LAMPF linac 
from May | to July 31, 1977, are reported. Topics discussed include: 
(1) accelerator operations; (2) injector systems; (3) accelerator sys- 
tems development; (4) accelerator support; (5) engineering support; 
(6) electronic instrumentation and computer systems; (7) beam line 
development; (8) experimental areas; (9) large spectrometer systems; 
10) practical applications of LAMPF; (11) linac technology; (12) 
nuclear chemistry; (13) research; and (14) management. (PMA) 


29176 (LA—7124-MS) Annotated bibliography on high-intensity 
linear accelerators. Jameson, R.A.; Roybal, E.U. (Los Alamos Scien- 
tific Lab., N.Mex. (USA)). Jan 1978. Contract W-7405-ENG-36. 
291p. NTIS, MF AO1. 

Portions of document are illegible. 

A technical bibliography covering subjects important to the 
design of high-intensity beam transport systems and linear accelera- 
tors is presented. Space charge and emittance growth are stressed. 
Subject and author concordances provide cross-reference to detailed 
citations, which include an abstract and notes on the material. The 
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bibliography resides in a computer database that can be searched for 
key words and phrases. 


29177 (LBL—7230) Dedicated medical ion accelerator design 
study. Final report. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.; Arizona Medical Center, Tucson (USA)). Dec 1977. 
Contract W-7405-ENG-48. 160p. Dep. NTIS, PC A08/MF AO1. 

Results and conclusions are reported from a design study for 
a dedicated medical accelerator. Basing efforts on the current con- 
sensus regarding medical requirements, the resulting demands on 
accelerator and beam delivery systems were analyzed, and existing 
accelerator technology was reviewed to evaluate the feasibility of 
meeting these demands. This general analysis was augmented and 
verified by preparing detailed preliminary designs for sources of 
therapeutic beams of neutrons, protons and heavy ions. The study 
indicates that circular accelerators are the most desirable and eco- 
nomical solutions for such sources. Synchrotrons are clearly superior 
for beams of helium and heavier ions, while synchrotrons and 
cyclotrons seem equally well suited for protons although they have 
different strengths and weaknesses. Advanced techniques of beam 
delivery are of utmost importance in fully utilizing the advantages of 
particle beams. Several issues are invloved here. First, multi-treat- 
ment room arrangements are essential for making optimal use of the 
high dose rate capabilities of ion accelerators. The design of corre- 
sponding beam switching systems, the principles of which are al- 
ready developed for physics experimental areas, pose no problems. 
Second, isocentric beam delivery substantially enhances flexibility of 
dose delivery. After several designs for such devices were complet- 
ed, it was concluded that high field magnets are necessary to keep 
size, bulk and cost acceptable. Third, and most important, is the 
generation of large, homogeneous radiation fields. This is presently 
accomplished with the aid of scattering foils, occluding rings, colli- 
mators, ridge filters, and boluses. A novel approach, three-dimen- 
sional beam scanning, was developed here, and the most demanding 
components of such a system (fast-scanning magnet and power 
supply) were built and tested. 


29178 (SLAC-PUB—1914) Electron linac design for pion radio- 
therapy. Loew, G.A.; Brown, K.L.; Miller, R.H.; Walz, D.R. (Stan- 
ford Linear Accelerator Center, Calif. (USA)). Mar 1977. Contract 
EY-76-S-03-0376. 3p. (CONF-770313—133). NTIS, MF A0O1. 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Potions of document are illegible. 

The electron linac provides a straightforward, state-of-the-art 
method of producing the primary beam required for a hospital-based 
multiport pion radiotherapy facility for cancer treatment. The accel- 
erator and associated beam transport system described are capable of 
generating an electron beam of about 250 kW and delivering it 
alternately to one of several pion generators and treatment areas. 
Each pion generator, a prototype of which now exists at the Stan- 
ford W. W. Hansen Laboratory, would contain a target for the 
electron beam and sixty separate superconducting magnet channels 
which focus the pions in the patient. The considerations which enter 
the design of a practical linac are presented together with a possible 
layout of a flexible beam transport system. 


29179 Accelerator for c particles. Murphy, D.R. (to 
S.A.E.S. Getters S.p.A.). US Patent 4,050,914. 27 Sep 1977. Filed 
date 26 Jul 1976. 6p. 

An accelerator for charged particles is described comprising a 
vacuum tight chamber, means for producing a beam of particles, and 
means for inhibiting secondary emission. The means for inhibiting 
secondary emission comprises outwardly extending wedge-shaped 
members covering the inner walls of the vacuum chamber. The 
outwardly facing surfaces of the wedge-shaped members are cov- 
ered with a nonevaporable getter metal. 


29180 Plans for further anti pp physics with the SLAC and 
Fermilab hybrid facilities including external particle identification. 
Smith, G.A. (Michigan State Univ., East Lansing). pp 575-585 of 
Antinucleon—nucleon interactions. Ekspong, G.; Nilsson, S. (eds.). 
New York; Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

Plans for anti pp experiments to be carried out at SLAC and 
Fermilab; Cavendish Laboratory, Cambridge; Fermilab; Michigan 
State University, are reviewed. Both experiments will utilize existing 
or proposed particle identification schemes as part of the overall 
hybrid facilities available with the 40-inch (SLAC) and 30-inch 
(Fermilab) bubble chambers. Emphasis is placed on identifying 
baryon annihilation reactions with 7, K separation in the final state. 
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BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


29181 (AD-A—046802) Comparative study of the axial and azi- 
muthal bunching mechanisms in electromagnetic cyclotron instabil- 
ities. Interim report. Chu, K.R.; Hirshfield, J.L. (Naval Research 
Lab., Washington, D.C. (USA)). Sep 1977. 28p. (NRL-MR—3607). 
NTIS PC A03/MF AO1. 

A comparative study is presented of the axial and azimuthal 
bunching mechanisms of the electromagnetic electron cyclotron 
instability. Axial bunching can be described with a nonrelativistic 
treatment, but azimuthal bunching is relativistic in origin. As is well 
known, the axial bunching mechanism drives the Weibel-type insta- 
bility while the azimuthal bunching mechanism drives the electron 
cyclotron maser instability. For an electron ensemble of cold helical 
trajectories, a unified physical interpretation is presented for both 
instabilities. It is shown that the two bunching mechanisms are 
actually simultaneously present in either instability and compete with 
one another. As a result, the dominant mechanism determines the 
type of instability. A criterion for distinguishing the two types of 
instabilities is derived. It is shown that the energy of the electrons 
plays an insignificant role in the criterion and, hence, should not be a 
factor in the justification of a nonrelativistic treatment. Regimes of 
validity of nonrelativistic models are defined, however. Applications 
to gyrotron experiments are discussed. 


29182 (BNL—23674) Acceleration and storage of polarized 
beams. Courant, E.D. (Brookhaven National Lab., Upton, N.Y. 
(USA); State Univ. of New York, Stony Brook (USA)). 1977. 
Contract EY-76-C-02-0016. 7p. (CONF-7710115—1). Dep. NTIS, 
PC A02/MF AOl1. 

From Workshop on polarized proton beams; Ann Arbor, MI, 
USA (18 Oct 1977). 

A review is given of the theory of polarized beams in circular 
accelerators or storage rings, and the effects of depolarizing reson- 
ances, both steady state and passage through resonance, are dis- 
cussed. The resonance width is evaluated, and the possibilities of 
accelerating polarized particles is considered. (PMA) 


29183 (ORNL/TM—6238) Photon dose rate from induced activ- 
ity in the beam stop of a 400 GeV proton accelerator. Alsmiller, R.G. 
Jr.; Gabriel, T.A.; Barish, J. (Oak Ridge National Lab., Tenn. 
(USA)). Feb 1978. Contract W-7405-ENG-26. 30p. Dep. NTIS, PC 
A03/MF AO1. 

Calculated results are presented of the photon dose rate from 
the induced activity produced in the beam stop of a high-energy 
proton accelerator. Incident proton energies of 400 GeV, 200 GeV, 
and 30 GeV are considered. In each case the photon dose rate is 
given as a function of radius in the beam stop and as a function of 
time after the beam is turned off for assumed operating times of 90 
days and 10 years. 


29184 (SLAC- PUB— 1909) Bunch lengthening due to potential 
well distortion from cylindrical cavities with ports. Bane, 
K.L.F.; Wilson, P.B. (Stanford Linear Accelerator Center, Calif. 
(USA)). Mar 1977. Contract EY-76-S-03-0376. 2p. (CONF-770313— 
122). Dep. NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The effect on bunch shape of potential well distortion arising 
from the interaction between a bunched beam and cylindrical cav- 
ities without beam ports has been computed previously. In addition 
to the fact that the effect of beam apertures is not taken into account, 
these computations are subject to the further restriction that both the 
cavity height (gap length) and the bunch length must be less than 
one-half the cavity radius. The effect on bunch shape of potential 
well distortion from cavities having beam port apertures and a radius 
comparable to the gap length is considered. 


29185 Study of two-stage ion-beam optics. Kim, J.; Whealton, 
J.H.; Schilling, G. (Oak Ridge National Laboratory, Oak Ridge, 
Tennessee 37830). J. Appl. Phys.; 49: No. 2, 517-524(Feb 1978). 

Ion-beam optics of a two-stage electrostatic accelerator (i.e., 
the extraction-accel-decel column) is studied by three approaches: (i) 
a linear optics analytic solution based on the paraxial equations 
which account for lens effects and beam space charge, (ii) a nonlin- 
ear optics solution based on the Poisson-Vlasov equations and in- 
cluding the two-dimensional source-plasma sheath, and (iii) a 60-kV 
single-beamlet experimental study. Principal results are that in cer- 
tain operating modes, the minimum beam divergence in a two-stage 
source is significantly less than in the conventional single-stage 
source and that the optics of the two-stage source is less sensitive to 
variation in extraction perveance about the divergence minimum. 
This is because the optimum extraction perveance in such modes of 
operation is relatively high, causing the crucial residual aberration 
fields near the first electrode to be smaller. 
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29186 Antihyperon fluxes in charged hyperon beams. Ecklund, 
S.; Lach, J. (Fermi National Accelerator Lab., Batavia, IL). pp 593- 
598 of Antinucleon—nucleon interactions. Ekspong, G.; Nilsson, S. 
(eds.). New York; Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

Almost all knowledge of the properties of the antibaryons has 
been confined to experiments using beams of antiprotons. The anti- 
neutron content of neutron beams, although significant at high 
energies, is very difficult to use because of the problems of particle 
identification. Recently, Fermilab Experiment 8 has measured the 
anti A° content of their neutral hyperon beam and these substantial 
fluxes coupled with the ease with which the anti A° can be detected 
through its two body decay mode (anti A° — anti p7r* ) should allow 
the measurement of its properties such as total cross section. An 
estimate is given of the fluxes of the charged antihyperons (anti 2°, 
anti =*, and anti identical with* ) which could be achieved in the 
planned Fermilab charged hyperon beam. The physics which could 
be done with antihyperon beams of these fluxes is disc ; 


29187 (LA-tr—78-8) Choice of a computer algorithm to simulate 
linac beam dynamics with space charge. Kabanov, V.S. Translated by 
A.D. Cernicek from Tr. Radiotekh. Inst.; No. 22, 262-268(1975). 10p. 
Dep. NTIS, PC A02/MF AO1. 

The problem of choosing an algorithm to simulate the motion 
of bunches in the initial part of a linac at high currents is investigat- 
ed. The beam is approximated using the “large” particle method by 
point charges and small spheres, with uniform density and with 
density diminishing according to an exponential law. A similar 
model makes possible examination of the particle motion in six- 
dimensional phase space and does not require an assumption con- 
cerning axial beam symmetry. As a result of a numerical experiment, 
the limiting current is found in an accelerator with phase-alternating 
focusing. 


29188 (LA-tr—78-9) Problem of beam matching in a periodic 
focusing system. Mirer, I.S. Translated by A.D. Cernicek from 7r. 
Radiotekh. Inst.; No. 22, 269-278(1975). 14p. Dep. NTIS, PC A02/ 
MF AOl1. 

The problem of beam matching in a periodic focusing system 
containing non-linear elements is examined. Using a thin lens ap- 
proximation, the conditions are obtained for matching in a transport 
channel of alternating F and D type quadrupole lenses with nonhy- 
perbolic poles. Maximum values of the principal harmonic amplitude 
of the non-linear component of the lens field are calculated. 


AUXILIARIES AND COMPONENTS 


29189 (BNL—23659) Position and profile of a multiampere 
proton beam. Edwards, D. Jr. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 20 Oct 1977. Contract EY-76-C-02-0016. 3p. (CONF- 
770753—31). Dep. NTIS, PC A02/MF AO}. 

From Isabelle workshop; Upton, NY, USA (18 Jul 1977). 

The spacial profile of a bunched or unbunched proton beam 
may be found by using a highly collimated molecular beam of Neo. A 
certain fraction of the molecular Ne will be ionized as it crosses the 
proton beam. By measuring the N2* current as a function of theta the 
cross section of the beam is directly obtained. As an example, a 10 A 
proton beam of diameter 1 mm is considered. 


29190 (ORNL/MIT—258) Design of a '*F production system at 
ORNL 86-inch cyclotron. Shaeffer, M.C.; Barreto, F.; Datesh, J.R.; 
Goldstein, B.R. (Massachusetts Inst. of Tech., Oak Ridge, Tenn. 
(USA). School of Chemical Engineering Practice). 19 Oct 1977. 
Contract W-7405-ENG-26. 17p. Dep. NTIS, PC A02/MF AOI. 

A target system for the production of '*F by proton bom- 
bardment of H2'*O was designed for the ORNL 86-inch cyclotron 
facility. The system consists of concentric titanium and aluminum 
cylinders. Oxygen-18-enriched H2O circulates through the inner 
titanium cylinder and through an external heat exchanger with 
cooling water flowing in the annulus. Yields of 5.0 curies are 
expected for a 250-4A proton beam current and 24-min irradiation 
time. 


29191 (ORNL/TM—6249) Sulfur hexafluoride transfer and 
storage system of the Holifield Heavy Ion Research Facility: some 
thermodynamic properties. Milner, W.T. (Oak Ridge National Lab., 
Tenn. (USA)). Feb 1978. Contract W-7405-ENG-26. 92p. Dep. 
NTIS, PC A05/MF AO1. 

The transfer of SF¢ insulating gas from the 25 MV accelerator 
pressure vessel (volume = 80,000 ft*) into liquid storage tanks 
(volume = 6,000 ft*) is accomplished by means of two three-stage 
piston compressors operating in parallel. Gas from the first and 
second compression stages is passed through heat exchangers prior 
to injection into subsequent stages while gas from the third stage is 
cooled and/or liquified by a third exchanger/condenser. Tabulated 
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thermodynamic data were used in calculating the SFe transfer rate, 
stage compression ratios and heat transfer rates as a function of the 
fraction of the total inventory of SF. (270,000 lbs) which has been 
transferred. The SF. temperature, pressure and liquid fraction are 
also calculated at various points throughout the system. Operating 
parameters and procedures are recommended which should elimi- 
nate the possibility that liquid SF¢ is injected into a compressor 
cylinder and prevent the generation of excessive pressure in the 
storage tanks 


29192 (SLAC-PUB—1895) Two microcomputer-controller appli- 
cations at SLAC. Struven, W.C.; Mallory, K.B. (Stanford Linear 
Accelerator Center, Calif. (USA)). Mar 1977. Contract EY-76-S-03- 
0376. .- (CONF-770313—118). NTIS, MF AOl1. 

rom Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Portions of document are illegible. 

The SLAC Accelerator Control and Monitoring System, as 
originally implemented, was a manual (non-computer) control 
system with provisions to add computers at a later date. Since 
operation began in 1966, a PDP9 with a PDP8/e “front end” was 
added in the accelerator control room, and most recently, eight 
PDP8/f's were added in the two mile Klystron Gallery which are 
linked to the 8/e front end. A data link was added between the 
PDP9 and an SDS 925 in the Main Control Room. Tough panel 
interfaces were provided so that the Accelerator and Beam Switch- 
yard could be controlled and monitored from one console. 


29193 (SLAC-PUB—1897) Applications of microprocessors in 
upgrading of accelerator controls. Mallory, K.B. (Stanford Linear 
Accelerator Center, Calif. (USA)). Mar 1977. Contract EY-76-S-03- 
0376. 4p. (CONF-770313—120). NTIS, MF AO1. 

rom Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Portions of document are illegible. 

Experience at SLAC demonstrates that the criteria for selec- 
tion and use of microprocessors in modifying an existing control 
system may differ from the criteria that apply during installation of 
the control system of a new accelerator. Considerations such as cost 
of individual projects, progressive installation without disruption of 
operations and training of on-board personnel can outweigh ‘‘obvi- 
ous” goals such as standardization of hardware, uniformity of soft- 
ware, or even a rigid specification of link protocols with the main 
computer system. 


29194 (SLAC-PUB—1901) Operational experience with SLAC's 
beam containment electronics. Constant, T.N.; Crook, K.; Heggie, D. 
(Stanford Linear Accelerator Center, Calif. (USA)). Mar 1977. Con- 
tract EY-76-S-03-0376. 4p. (CONF-770313—125). Dep. NTIS, PC 
A02/MF AO1. 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Considerable operating experience was accumulated at SLAC 
with an extensive electronic system for the containment of high 
power accelerated beams. Average beam power at SLAC can ap- 
proach 900 kilowatts with the potential for burning through beam 
stoppers, protection collimators, and other power absorbers within a 
few seconds. Fast, reliable, and redundant electronic monitoring 
circuits have been employed to provide some of the safeguards 
necessary for minimizing the risk to personnel. The electronic sys- 
tems are described, and the design philosophy and operating experi- 
ence are discussed. 


29195 (SLAC-PUB— 1902) Operating experience with the polar- 
ized electron gun at SLAC, Alguard, M.J.; Baum, G.; Clendenin, J.E.; 
Hughes, V.W.; Lubell, M.S.; Miller, R.H.; Raith, W.; Schuler, K.P.; 
Sodja, J. (Stanford Linear Accelerator Center, Calif. (USA); Biele- 
feld Univ. (Germany, F.R.); Yale Univ., New Haven, Conn. (USA)). 
Mar 1977. Contract EY-76-S-03-0376. 2p. (CONF-770313—124). 
Dep. NTIS, PC A02/MF AOl1. 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

During the two years of operation of the SLAC Polarized 
Electron Gun (PEGGY), the electron intensity delivered to the 
target has increased from 7 x 10’ e~/pulse to 1 x 10° e~/pulse. The 
polarization is 0.85 with no measurable degradation caused by accel- 
eration through the linear accelerator. The predominant cause of 
downtime is replenishment of lithium, which now averages 43 hours. 
The lifetime of a lithium load is about 175 hours. 


29196 (SLAC-PUB—1916) Microwave developments at SLAC. 
Farkas, Z.D.; Hogg, H.A.; Loew, G.A.; Wilmunder, A.R. (Stanford 
Linear Accelerator Center, Calif. (USA)). Mar 1977. Contract EY- 
—™ 3p. (CONF-770313—132). Dep. NTIS, PC A02/MF 
AOl. 


From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Three microwave development projects presently undertaken 
by the Accelerator Physics Department at SLAC are reviewed. The 
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first is SLED (SLAC Energy Development). Some theoretical work 
is mentioned, and a few details of installation and control are given. 
The latest beam-test results are presented. Microwave beam-position 
monitors are the second project to be discussed. Details of two very 
sensitive systems which were developed and tested are given. Final- 
ly, the use of a fast digital phase-shifter to compensate for beam- 
loading transients is described. 


29197 (SLAC-PUB—1918) Microprocessor controller for phas- 
ing the accelerator. Howry, S.K.; Wilmunder, A.R. (Stanford Linear 
Accelerator Center, Calif. (USA)). Mar 1977. Contract EY-76-S-03- 
0376. 3p. (CONF-770313—130). NTIS, MF A01. 

om Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Portions of document are illegible. 

A microprocessor controller is being developed to perform 
automatic phasing of the SLAC accelerator. It will replace the 
existing relay/analog boxes which are ten years old. The new system 
is all solid state except for the stepping motors that drive the phase 
shifters. A description is given of the components of the system, the 
control algorithm, microprocessor hardware and software design 
and development, and interaction with SLAC’s computer control 
system. 


29198 (SLAC-PUB—1968) Present and future developments on 
the SLAC three-kilometer accelerator. Loew, G.A. (Stanford Linear 
Accelerator Center, Calif. (USA)). Jul 1977. Contract EY-76-S-03- 
0326. 18p. (CONF-770709—17). Dep. NTIS, PC A02/MF AOl. 

From 10. international conference on high energy accelera- 
tors; Serpukhov, USSR (11 Jul 1977). 

A review is given of the innovations which have recently 
been made or are being planned on the SLAC three-kilometer 
accelerator. A brief review of overall performance statistics is given, 
the beam is followed from its origin to the experimental areas. The 
injector with its new polarized guns, some highlights of klystron 
research, the SLED or SLAC Energy Development Program, 
which will boost the electron energy into the 30 to 40 GeV range, 
and some associated beam loading and beam breakup implications 
are described. Following these, a brief survey of other microwave 
developments is given. Some of the innovations being implanted in 
computer control are summarized, and the changes being planned 
- the —- and delivery of e*~ beams to the PEP ring are 

iscussed. 


29199 (SLAC-PUB—1970) Precision energy measurement tech- 
nique. Farkas, Z.D.; Martin, H.L.; Miller, R.H. (Stanford Linear 
Accelerator Center, Calif. (USA)). Jul 1977. Contract EY-76-S-03- 
0326. 6p. (CONF-770709—19). Dep. NTIS, PC A02/MF AO1. 

from 10. international conference on high energy accelera- 
tors; Serpukhov, USSR (11 Jul 1977). 

With a technique that was recently successfully tested at 
SLAC, it is possible to open the slits to Ap/p = +-0.5% and 
measure the energy centroid of each beam pulse with a precision of 
+-0.01%. With +-0.5% slits, nearly 100% of the beam is transmit- 
ted from the linear accelerator to the target. The technique depends 
on the fact that the path length through bending magnets in the 
beam switchyard (BSY) depends on energy. An estimate of resolu- 
tion is given, and long term stability, phase measurement electronics, 
and experimental tests are discussed. 


29200 (SLAC-TN—77-2) LHe three-phase pump control circuit 
description. Pierce, W. (Stanford Linear Accelerator Center, Calif. 
(USA)). May 1977. Contract EY-76-S-03-0326. 19p. Dep. NTIS, PC 
A02/MF AOl. 

A brief description and circuit drawings are given for a pump 
control system. The pump is used to circulate liquid hydrogen 
through the cell and heat exchanger of an LHe target. The pump is 
powered by three-phase 60 cycle power, and the control unit is 
powered from a positive and negative 24 V dc supply available in 
the NIM Bin. The control unit is packaged in a double-width NIM 
module. Drawings are given for the pump speed indicator, function 
generator, and power supply. (PMA) 


29201 (SLAC-TN—77-6) Short course on the temperature detec- 
tor system. Anderson, R. (Stanford Linear Accelerator Center, Calif. 
(USA)). Sep 1977. Contract EY-76-S-03-0326. 40p. Dep. NTIS, PC 
A03/MF AO1. 

In the SLAC linac, a slow temperature rise may occur from 
the continuous scraping of the beam on the vacuum chamber wall. 
In places where this is likely to occur, surface temperature sensors 
are mounted on the outside of the vacuum chambers and are 
arranged to trip the beam if the temperature exceeds a preset level. 
In addition to vacuum chamber surface temperature measurements, 
water temperature measurements are made on the cooling water 
supply and return line of slits, collimators, water-cooled vacuum 
chambers, and dumps. In areas where the radiation levels are very 
high and where measurements have to be made in the radioactive 
cooling water lines, a stainless steel thermal well is welded into the 
pipe at each measuring location and a radiation-resistant immersion 
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sensor is screwed into the well. Where the environment is less 
severe, similar but slightly less expensive sensors are used as direct 
immersion devices with no thermal wells. A discussion is given of: 
(1) temperature sensors; (2) temperature detector card types; (3) 
digital temperature readout; (4) detector card calibration; (5) line 
resistance equalization; and (6) operational and maintenance prob- 
lems. 


29202 Beam scanning system. Enge, H.A. (to Industrial Coils, 
Inc.). US Patent 4,063,098. 13 Dec 1977. Filed date 7 Oct 1976. 10p. 
A system for deflecting a beam of particles having different 
momenta, preferably through a 90° angle, so as to cause the beam to 
yan Ay a moving target and to scan across the target is 
The system includes a means responsive to a beam from a 

suitable source for causing the beam to periodically scan in a 
scanning plane and further means for deflecting the periodically 
scanned beam through the desired angle in a deflection plane so that 
the deflected beam impinges on the target. Means are included in the 
system for reducing the momentum dispersion at the target in both 
the deflection and the scanning planes and for spatially focussing the 
beam so as to produce a desired beam diameter at the target. 


29203 Method for controlling low-energy high current density 
electron beams. Lee, J.N.; Oswald, R.B. Jr. (to Secretary of the 
Army). US Patent 4,051,405. 27 Sep 1977. Filed date 10 Sep 1975. 
4p. 


A method and an ap ee for controlling the angle of 
incidence of low-energy, high current density electron beams are 
disclosed. The apparatus includes a current generating diode ar- 
rangement with a mesh anode for producing a drifting electron 
beam. An auxiliary —— screen electrode is placed between the 
anode and a target for controlling the average angle of incidence of 
electrons in the drifting electron beam. According to the method of 
the present invention, movement of the auxiliary screen electrode 
relative to the target and the anode permits reliable and reproducible 
adjustment of the average angle of incidence of the electrons in low 
energy, high current density relativistic electron beams. 


ION SOURCES 


29204 (BNL—23651) Development of H™ sources at Brookhaven 
National Laboratory. Prelec, K. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 7p. (CONF- 
770940—19). Dep. NTIS, PC A02/MF AO1. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

Negative hydrogen ion sources have been developed at 
Brookhaven National Laboratory for several years, with the initial 
goal to design a source for accelerator applications and later on to 
design a large unit for applications in neutral beam injectors of 
magnetic fusion devices. Three types of sources were investigated, a 
hollow discharge duoplasmatron yielding H™ currents up to 60 mA, 
a Penning source yielding H™ currents up to 440 mA, and a magne- 
tron source yielding H™ currents up to 1 A. All sources operate with 
a mixture of hydrogen gas and cesium vapors, and H™ ions are most 
likely produced on cesium covered electrode surfaces. A larger 
model of a Penning/magnetron source was constructed and will be 
tested soon; it incorporates among other new features a system for 
the cooling of the cathode. 


29205 (SLAC-PUB— 1969) Calculation of positron source yields. 
James, M.B.; Miller, R.H.; Woo, B.M. (Stanford Linear Accelerator 
Center, Calif. (USA)). Jul 1977. Contract EY-76-S-03-0326. 8p. 
(CONF-770709—18). Dep. NTIS, PC A02/MF AOI. 

From 10. international conference on high energy accelera- 
tors; Serpukhov, USSR (11 Jul 1977). 

Two recent failures of the positron source solenoid have led 
to a design study of more conservative coils. A Monte Carlo 
program has been used to calculate the distribution in phase space of 
the electromagnetic shower from the target of the SLAC positron 
source. Positron and electron yields were calculated for copper and 
tungsten targets. A ray tracing program was used to calculate the 
acceptance of the focusing system. The existing source makes use of 
an adiabatically tapered solenoid. The yield of this system has been 
compared with 3 alternatives: two possible modifications of the 
tapered solenoid, and a focusing system using a short solenoid as a 
quarter wave transformer. The calculated yield for the existing 
system is in reasonable agreement with experimental observation. 


29206 Effect of beamlet-beamlet interaction on ion optics of 
multiaperture sources. Whealton, J.H. (Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee 37830). Appl. Phys. Lett.; 32: No. 6, 353- 
355(15 Mar 1978). 

Space-charge effects of beamlet-beamlet interaction in the 
unneutralized accelerator region of intense ion sources have been 
computed. If shielding effects of the electrodes are neglected, the 
radial space charge of a typical ion source is so great that most of the 
beam will hit the second electrode or will undergo nonlinear steer- 
ing. Beam divergence will be an order of magnitude larger than that 
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expected from considerations of spherical aberrations of a single 
beamlet caused by deviations from Pierce geometry. If shielding 
effects of the electrodes are sufficiently great that only nearest- 
neighbor beamlet-beamlet interactions are important, then the outer- 
most beamlets (or those near a water line) will cause a total beam 
divergence which is the same order of magnitude as that due to 
single-beamlet spherical aberrations, and far more than the diver- 
gence expected from source ion temperature. A solution to this 
problem is proposed. 


INJECTION AND EXTRACTION SYSTEMS 


29207 (BNL—23648) Neutralization of H~ beams with gas jets 
Lam, C.K. (Brookhaven National Lab., Upton, N.Y. (USA). 1977. 
Contract EY-76-C-02-0016. 4p. (CONF- 770940—24). Dep. NTIS, 
PC A02/MF AO1. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

A test facility was constructed to create a compact curtain- 
shaped gas jet as a first-generation operational neutralizer for the 150 
keV H™ beam. Different gases and vapors were considered, their 
optimum target thicknesses and neutralization efficiencies with re- 
spect to beam energies were explored. Two techniques of gas jet 
formation were compared. Multiparallel-channel effusive jets of CO2 
and He were selected as test candidates. 


29208 (BNL—23650) Plasma neutralizer for H~ beams. Gross- 
man, M.W. (Brookhaven National Lab., Upton, N.Y. (USA)). 1977. 
Contract EY-76-C-02-0016. 6p. (CONF-770940—20). Dep. NTIS, 
PC A02/MF AO1. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

Neutralization of H~ beams by a hydrogen plasma is dis- 
cussed. Optimum target thickness and maximum neutralization effi- 
ciency as a function of the fraction of the hydrogen target gas 
ionized is calculated for different H™ beam energies. Also, the 
variation of neutralization efficiency with respect to target thickness 
for different H~ beam energies is computed. The dispersion of the 
neutralized beam by a magnetic field for different energies and 
different values of B . z is found. Finally, a type of plasma jet is 
proposed, which may be suitable for a compact H™ neutralizer. 


29209 (SLAC-PUB—1917) Single bunch beam loading on the 
SLAC three-kilometer accelerator. Koontz, R.F.; Loew, G.A.; Miller, 
R.H.; Wilson, P.B. (Stanford Linear Accelerator Center, Calif. 
(USA)). Mar 1977. Contract EY-76-S-03-0376. 3p. (CONF-770313— 
131). Dep. NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Since the report on single bunch beam loading experiments at 
SLAC at the 1975 Particle Accelerator Conference, it has been 
possible to obtain a much better understanding and agreement of 
theoretical and experimental results related to this problem. These 
improvements were made possible by two developments: the genera- 
tion of a “wake-field” function for the SLAC 3-km slow-wave 
structure and the use of this function to calculate single bunch 
energy spectra. The wake-field function which gives the time decay 
of the fields generated by the passage of a delta-function beam was 
derived by summing all the TM cylindrically symmetrical modes of 
an equivalent accelerator cavity. By multiplying this wake-field 
function by a measured bunch density function and integrating along 
the bunch, it is possible to calculate the energy of each electron in 
the bunch. This in turn enables one to predict the energy spectrum 
for any given phase angle of the bunch with respect to the crest of 
the rf accelerating wave. Agreement between these calculations and 
experimental measurements is very good. These results are present- 
ed, and the possible sources of some of the remaining discrepancies 
are discussed. 


EXPERIMENTAL FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 29041, 29042, 29810 


29210 (BNL—23561) Measurement of energy loss in the region 
of relativistic rise for particle identification. Fischer, J.; Okuno, H.; 
Walenta, A.H. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1977. Contract EY-76-C-02-0016. 11p. (CONF-770753—14). NTIS, 
MF AOl1. 

From Isabelle workshop; Upton, NY, USA (18 Jul 1977). 

Portions of document are illegible. 

The following boundary conditions are desirable for particle 
detectors providing momentum and mass measurement in a magnetic 
field. A multilayer drift chamber of the socalled “bicycle” type with 
a radius of 1.5 m is considered. The useful track length will be 1/sub 
min/ = 1.3 m for a straight track at 90° to the beam axis. Two 
examples for possible subdivisions of this volume are chosen: (1) 
number of layers, n = 200 and thickness/layer, x = 6.5 mm; and (2) 
n = 56 and x = 23 mm. An analysis is given in which the counting 
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gas, the pressure, and the maximum allowable particle rate are 
considered as variables. 


29211 (SLAC-PUB—1825) Low cost ultiplier high-volt- 
age readout system. Oxoby, G.J.; Kunz, P.F. (Stanford Linear Accel- 
erator Center, Calif. (USA)). Oct 1976. Contract EY-76-S-03-0376. 
4p. (CONF-761006—49). Dep. NTIS, PC A02/MF AOI. 

From Nuclear science, scintillation and semiconductor 
counter symposium; New Orleans, LA, USA (20 Oct 1976). 

The ge Aperture Solenoid Spectrometer (LASS) at Stan- 
ford Linear Accelerator Center (SLAC) requires monitoring over 
300 voltages. This data is recorded on magnetic tapes along with the 
event data. It must also be displayed so that operators can easily 
monitor and adjust the voltages. A low-cost high-voltage readout 
system has been implemented to offer stand-alone digital readout 
capability as well as fast data transfer to a host computer. The 
system is flexible enough to permit use of a DVM or ADC and 
commercially available analogue multiplexers. 


29212 (SLAC-PUB—2032) Semi-autonomous controller for data 

ition, the Brilliant ADC. Breidenbach, M.; Frank, E.; Hall, J.; 
Nelson, D. (Stanford Linear Accelerator Center, Calif. (USA)). Oct 
1977. Contract EY-76-S-03-0326. 5p. (CONF-771023—44). Dep. 
NTIS, PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A set of high speed 16-bit computers and ADC’s designed and 
built for the data collection, compression, and correction system of 
the SLAC/LBL Mark II Magnetic Detector. The “Brilliant ADC” 
controls the analog multiplexing of a CAMAC crate of data acquisi- 
tion modules, digitizes the analog data, and executes micropro- 
grammed algorithms for data handling and correction. 


29213 anti NN physics with the Omega spectrometer at CERN. 
Fry, J.R. (Univ. of Liverpool). pp 587-591 of Antinucleon—nucleon 
interactions. Ekspong, G.; Nilsson, S. (eds.). New York; Pergamon 
Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

The Omega spectrometer is a versatile multiparticle detection 
apparatus of large acceptance and high sensitivity which is capable 
of being triggered. A description of the facility and its main oper- 
ational features is given, and some of the diverse areas of physics 
relevant to our understanding of the antinucleon-nucleon interaction 
where Omega is the most suitable apparatus are outlined. 


29214 Antiproton studies with HYBUC. Roos, C.E.; Reucroft, 
S.; Marrafino, J.; Webster, M. (Vanderbilt Univ., Nashville). pp 599- 
600 of Antinucleon—nucleon interactions. Ekspong, G.; Nilsson, S. 
(eds.). New York; Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

HYBUC is a high field hydrogen bubble chamber. Recent and 
proposed experiments using HYBUC are discussed, and the results of 
rapid cycling tests are briefly described. 


STORAGE RINGS 
REFER ALSO TO CITATION(S) 29182, 29183, 29211 


29215 (BNL—23537) Report of group II-2: running at ISA. 
Chen, M.; Herrera, J.C.; Littenberg, L.; Thorndike, A.; Ogren, H.; 
Potter, K.; Rosenberg, E.I. (Massachusetts Inst. of Tech., Cambridge 
(USA); Brookhaven National Lab., Upton, N.Y. (USA); Indiana 
Univ., Bloomington (USA); European Organization for Nuclear 
Research, Geneva (Switzerland); Chicago Univ., Ill. (USA)). 4 Aug 
Len Contract EY-76-C-02-0016. 10p. (CONF-770753—24). NTIS, 
AOl. 

From Isabelle workshop; Upton, NY, USA (18 Jul 1977). 

Portions of document are illegible. 

A discussion is given of the anticipated operating conditions 
at the ISABELLE storage rings. Communications between experi- 
mental and control areas are considered, and beam luminosity moni- 
toring is discussed. Running conditions and expected problems are 
outlined. (PMA) 


29216 (BNL—23542) Access control system for ISABELLE. 
Potter, K.; Littenberg, L. (European Organization for Nuclear Re- 
search, Geneva (Switzerland); Brookhaven National Lab., Upton, 
N.Y. (USA)). 17 Aug 1977. Contract EY-76-C-02-0016. 2p. (CONF- 
770753—7). Dep. NTIS, PC A02/MF AO1. 

From Isabelle workshop; Upton, NY, USA (18 Jul 1977). 

Portions of document are illegible. 

An access system based on the one now in operation at the 
CERN ISR is recommended. Access doors would presumably be 
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located at the entrances to the utility tunnels connecting the support 
buildings with the ring. Persons requesting access would insert an 
identity card into a scanner to activate the system. The request 
would be anions. the keybank adjacent to the door would be 
unlocked and ISABELLE operations would be notified. The opera- 
tor would then select the door, activating a TV-audio link. The 
person r a entry would draw a key from the bank, show it 
and his badge to the operator who would enable the door 
release. 


29217 (BNL—23560) Proportional chambers and multiwire drift 
chambers at high rates. Walenta, A.H. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 13p. (CONF- 
770753—13). NTIS, MF AO1. 

From Isabelle workshop; Upton, NY, USA (18 Jul 1977). 

Portions of document are illegible. 

The high event and particle rates expected for ISABELLE 
intersecting storage rings raise the question whether PWC’s and drift 
chambers, now widely in use in experiments, still can operate under 
such conditions. Various effects d id on the number of avalanches 
produced per length of wire N Ne the size of the avalanche Q, i.e., 
on the number of positive ions created in an avalanche. Therefore 
the important parameter for the open | discussion is the product 
QN. The minimum Q is determined by the type and noise level of 
preamplifiers used. Examples are given for a typical low noise 
cuties as well as for a typical integrated cheap’ amplifier. The 
rate/wire length N depends on the chamber arrangement, wire 
spacing, etc. In multiwire drift chambers, a single wire shows space- 
charge effects reducing the pulse height by 1% at a rate of N = 7x 
10° mm~! sec™*. At a rate of N approximately equal to 10° mm™? 
sec”! an efficiency loss of the order of 1% was noticed. The aging 
effect due to deposits on the anode wire can be reduced using low 
noise amplifiers and low gas gain to such an extent that a lifetime of 
about half a year at ISABELLE can be expected. The use of 
conventional cheap preamplifiers will result in a typical lifetime of 
about 30 days. Improvements are probable. The time resolution of 
At/sub r/ = 4 nsec fwhm seems adequate for event rates of 10’ 
sec”. The memory time At/sub m/ greater than or equal to 100 nsec 
may cause serious problems for pattern recognition depending on 
layout and readout. The use of induced signals on cathode pads, thus 
reading out shorter parts of the wire, can solve the problem. 


29218 (BNL—23562) Schemes for anti pp interactions at ISA- 
BELLE. Palmer, R.B. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 8 1977. Contract EY-76-C-02-0016. 22p. (CONF- 
770753—15). S, MF AOl. 

From Isabelle workshop; Upton, NY, USA (18 Jul 1977). 

Portions of document are illegible. 

Various schemes for obtaining anti pp interactions are out- 
lined, and the luminosities obtainable for each case calculated. In the 
simplest realistic case, a luminosity of 1.3 x 107° is obtained with a 13 
hour filling time. The addition of special rf systems in both the AGS 
and ISABELLE give a scheme with luminosity 8 x 10° in 6 hours. 
The use of stochastic cooling to stack raises the luminosity to as high 
as 10*' but the filling time is then 68 hours. Finally a scheme is 
considered that uses a special 30 GeV capture ring. With this, a 
luminosity of 10** could be achieved after 20 hours, or higher if a 
larger filling time were acceptable. Further gains could be made if a 
smaller proton spot on the target is used but a simple calculation 
suggests that even the spot size assumed may explode the target too 
fast. 


29219 (BNL—23563) Requirements for signal cables and off-line 
data processing. Strand, R. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 15 Aug 1977. Contract EY-76-C-02-0016. 3p. (CONF- 
770753—-10). NTIS, MF AO1. 

From Isabelle workshop; Upton, NY, USA (18 Jul 1977). 

Portions of document are illegible. 

The number and types of cables for various experiments 
planned for the ISABELLE storage rings are estimated, and the 
results of a questionnaire on anticipated data taking rates are dis- 
cussed. Necessary data acquisition rates, data storage capabilities, 
and data processing rates are estimated. (PMA) 


29220 (BNL—23564) Use of hodoscopes at ISABELLE. Alspec- 
tor, J.; Miller, R.J. (Brookhaven National Lab., Upton, N.Y. (USA). 
Argonne National Lab., Ill. (USA)). 1977. Contract EY-76-C-02- 
0016. 4p. (CONF-770753—11). NTIS, MF AO1. 
rom Isabelle workshop; Upton, NY, USA (18 Jul 1977). 
Portions of document are illegible. 
A major problem for experimenters designing detectors for 
use at ISABELLE is the high interaction rate, one event every 25 
nanoseconds at a luminosity of 10°* cm~* sec” *. Typical multiplicities 
range from a few at large angles (> approximately 45°) to approxi- 
mately 10 nearer the forward direction. This implies average rates as 
high as a particle every few nanoseconds. For experiments which 
require high luminosities, detectors must be designed which have 
very short (approximately 1 nsec) response time and/or intercept a 
small solid angle per element. These requirements are met by fine- 
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grained scintillation counter hodoscopes. However, it is, at present, 
impractical to maintain a 10,000 element hodoscope array because of 
the difficulty of light piping, the complexity and expense of main- 
taining that many phototubes, and the problems of packaging and 
readout. Several developments which promise to make such large 
arrays feasible are discussed. 


29221 (BNL—23565) Hodoscope subgroup summary microchan- 
nel plate photodetectors. Alspector, J.; Edestein, R.M.; Majka, R.; 
Miller, R.J.; Thaler, J. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1977. Contract EY-76-C-02-0016. 2p. (CONF-770753—9). 
NTIS, MF AOl1. 

From Isabelle workshop; Upton, NY, USA (18 Jul 1977). 

Portions of document are illegible. 

A brief discussion is given of the possible uses of microchan- 
nel plate photomultipliers and multichannel or multianode photode- 
tectors at ISABELLE. 


29222 (BNL—23590) Comments on septa and other small pro- 
duction angle magnets. Allinger, J.; Danby, G.; Jackson, J. (Brookha- 
ven National Lab., Upton, N.Y. (USA)). 25 Aug 1977. Contract EY- 
76-C-02-0016. 9p. (CONF-770753—27). Dep. NTIS, PC A02/MF 
A0l. 

From Isabelle workshop; Upton, NY, USA (18 Jul 1977). 

Portions of document are illegible. 

A discussion is given of possible septum magnet parameters 
for small production angle experiments in the ISABELLE storage 
Pe ‘pct septa and torroidal septa are also considered. 
PMA 


29223 (BNL—23591) Review of experiments. Chang, C.; Yodh, 
G.; Cutts, D.; Lanou, R.; Engels, E.; Kramer, M.; Danby, G. 
(Maryland Univ., College Park (USA); Brown Univ., Providence, 
R.I. (USA); Pittsburgh Univ., Pa. (USA); Brookhaven National 
Lab., Upton, N.Y. (USA)). 18 Aug 1977. Contract EY-76-C-02-0016. 
26p. (CONF-770753—23). NTIS, MF A0O1. 

From Isabelle workshop; Upton, NY, USA (18 Jul 1977). 

Portions of document are illegible. 

A study was made to examine the effects which raising the 
ISA from 200 x 200 GeV to 400 x 400 GeV would have on the 
“canonical” experiments. These were “canonical” in the sense that 
they span the full range of foreseeable physics and have served as 
topics in previous Summer Studies and Workshops which resulted in 
quite explicit hardware designs and experimental goals. The study 
results indicate that all of the “canonical” experiments survive. Some 
are actually improved, some are unaffected, and some require 
changes which are suggested. In general, the 90° experiments are 
relatively unaffected. The single arm small angle spectrometer, the 
wide aperture (FATS-WASP) spectrometer and the Coulomb inter- 
ference experiment have the largest number of modifications sug- 
gested. No uniqueness to these solutions are claimed, and there may 
be more desirable radical approaches. It is, however, felt that the 400 
x 400 GeV ISA not only permits the work on conceptual experi- 
ments from previous Summer Studies to be taken over entirely, but 
indicates areas of improvement in many of them. Specifics of the 
individual experiments are discussed. 


29224 (BNL—23660) Notes on luminosity variation at ISA- 
BELLE. Herrera, J.C.; Marx, M.; Roe, B.; Rosenberg, E.I. (Brook- 
haven National Lab., Upton, N.Y. (USA); Michigan Univ., Ann 
Arbor (USA); Chicago Univ., Ill. (USA)). 19 Oct 1977. Contract 
pt acca 3p. (CONF-770753—30). Dep. NTIS, PC A02/ 
AOl. 

From Isabelle workshop; Upton, NY, USA (18 Jul 1977). 

In the present ISABELLE design, the luminosity at each 
insertion will be the same, unless special efforts are taken to get a 
low-8 insertion or reduced crossing angle. These can only change 
the luminosity by factors of 2 to 4 from insertion to insertion. An 
estimation of the range of desired luminosities is given. 


29225 (BNL—23663) Search for A anti A heavy states at ISA. 
Flaminio, V.; Lesnik, A.; Rehak, P. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 22p. (CONF- 
770753—29). Dep. NTIS, PC A02/MF AOI. 

From Isabelle workshop; Upton, NY, USA (18 Jul 1977). 

The possibility of observing AantiA heavy states using the 
Isabelle storage rings is discussed. Not many particles are known to 
date to decay into AantiA. The J/psi is a notable exception, with a 
branching ratio of about 0.2% (vs. 7% into e*e™ and p*p-). 
However, it is not inconceivable that higher mass states, produced at 
Isabelle energies, will have substantial branching fractions into 
AantiA. If this will indeed be the case, then one may think of getting 
additional information on the properties of the new states by taking 
advantage of the parity-violating A and antiA decays. Detectors, rate 
and background considerations, and methods of particle detection 
are discussed. 


29226 (BNL—50740) Comments on muon trapping. Stevens, 
A.J.; Thorndike, A.M. (Brookhaven National Lab., Upton, N.Y. 
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(USA)). 16 Jun 1977. Contract EY-76-C-02-0016. 22p. Dep. NTIS, 
PC A02/MF AO1. 

Muons that result from the collisions of protons in the ISA- 
BELLE beams with other nucleons introduce important background 
or signal for experiments. Their ability to pass through the conduc- 
tors and steel of ISABELLE magnets results in complicated trajec- 
tories. Some oscillate about quasistable orbits and are called 
“trapped.” A number of typical trajectories were plotted, and flux 
estimates were made with a Monte Carlo program, HALO. Trap- 
ping tends to reduce shielding requirements somewhat, but the effect 
does not appear to be a very large one from these initial investiga- 
tions. More aspects need to be studied, and HALO appears to be a 
useful tool for doing so. 


29227 (LBL—6466) Lead-Glass Wall addition to the Spear Mark 
I Magnetic Detector. Feller, J.M.; Barbaro-Galtieri, A.; Dorfan, J.M. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Oct 
1977. Contract W-7405-ENG-48. 6p. (CONF-771023—26). Dep. 
NTIS, PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A "Lead-Glass Wall,” consisting of 318 lead-glass Cherenkov 
shower counters and three wire spark chambers, has been added to 
one octant of the SPEAR Mark I Magnetic Detector. The wall 
covers a solid angle of approximately 6 percent of 47 steradians and 
has been used to identify and measure the energies of electrons and 
photons produced in electron-positron collisions. The design, cali- 
bration, gain-monitoring, and performance of the system are de- 
scribed. 


29228 (SLAC-PUB—1894) Bunch lengthening and related ef- 
fects in SPEAR II. Wilson, P.B.; Servranckx, R.; Sabersky, A.P.; 
Gareyte, J.; Fischer, G.E.; Chao, A.W.; Donaid, M.H.R. (Stanford 
Linear Accelerator Center, Calif. (USA); California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Mar 1977. Contract EY-76-S-03- 
0376. 4p. (CONF-770313—119). Dep. NTIS, PC A02/MF AOl. 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

In recent years, electron storage ring designers have become 
aware of the problems caused by the interaction of short, high 
current bunches with their environment. Important effects are: (1) 
energy loss can cause local overheating of chamber components; (2) 
additional rf power is required due to overall energy loss; (3) the 
increased energy spread requires increased aperture; (4) destructive 
instabilities could occur. Anomalous bunch lengthening and energy 
spread, the spectroscopy of longitudinal modes and the shift of 
synchronous phase were simultaneously measured in order to study 
the dynamics of the interaction. From the data obtained at SPEAR 
II one is led to a model of coupling impedance which should be 
useful in the design of any electron ring. 


29229 (SLAC-PUB—1896) Performance of a high efficiency 
high power UHF klystron. Konrad, G.T. (Stanford Linear Accelera- 
tor Center, Calif. (USA)). Mar 1977. Contract EY-76-S-03-0376. 4p. 
(CONF-770313—128). Dep. NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A 500 kW c-w klystron was designed for the PEP storage 
ring at SLAC. The tube operates at 353.2 MHz, 62 kV, a microper- 
veance of 0.75, and a gain of approximately 50 dB. Stable operation 
is required for a VSWR as high as 2 : 1 at any phase angle. The 
design efficiency is 70%. To obtain this value of efficiency, a second 
harmonic cavity is used in order to produce a very tightly bunched 
beam in the output gap. At the present time it is planned to install 12 
such klystrons in PEP. A tube with a reduced size collector was 
operated at 4% duty at 500 kW. An efficiency of 63% was observed. 
The same tube was operated up to 200 kW c-w for PEP accelerator 
cavity tests. A full-scale c-w tube reached 500 kW at 65 kV with an 
efficiency of 55%. In addition to power and phase measurements 
into a matched load, some data at various load mismatches are 
presented. 


29230 (SLAC-PUB—1904) Magnetic field quality requirements 
for PEP. Servranckx, R. (Stanford Linear Accelerator Center, Calif. 
(USA)). Mar 1977. Contract EY-76-S-03-0376. 3p. (CONF-770313— 
123). Dep. NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The field quality of the cell quadrupole magnets of PEP was 
previously studied. With an improved formula, which takes into 
account the synchrotron oscillations, the field quality of the bending 
magnets and of the insertion quadrupole magnets is studied. An 
attempt is made to give a quality parameter. The instability predic- 
tion given by the betatron frequency shifts is compared with the 
instability prediction given by a particle tracing program. 


29231 (SLAC-PUB—1908) Comparison of measured and com- 
puted loss to parasitic modes in cylindrical cavities with beam ports. 
Wilson, P.B.; Styles, J.B.; Bane, K.L.F. (Stanford Linear Accelera- 
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tor Center, Calif. (USA)). Mar 1977. Contract EY-76-S-03-0376. 3p. 
(CONF-770313—121). = NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Good agreement was obtained between computed values and 
results from a bench measurement technique for the total loss to 
parasitic modes in several cylindrical cavities with beam ports. The 
measurement of loss as a function of time within the current pulse 
also gives results which are in good agreement with computed 
functions, especially considering the fact that there are questionable 
=_ concerning both the theory and the measurement technique. 

ithin measurement errors, there is also agreement in a few cases 
where a comparison is possible between a bench measurement result 
and the heating produced directly in a component by the SPEAR 
beam. 


29232 (SLAC-PUB—1910) Chromaticity correction in large 
storage rings. Donald, M.H.R.; Morton, P.L.; Wiedmann, H. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.; Stanford 
Linear Accelerator Center, Calif. (USA)). Mar 1977. Contract EY- 
a 3p. (CONF-770313—129). Dep. NTIS, PC A02/MF 
AO. 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

As the size of storage rings proposed and under construction 
increases, the chromaticity reaches values which require correction 
schemes with a new order of sophistication involving sextupoles. 
The very large chromaticities encountered in storage rings like PEP, 
PETRA and the "Very Big Storage Rings” produce a new set of 
undesirable characteristics in the beam dynamics which require a 
more complicated means of correction. The method of attack used at 
PEP to solve the problem of both satisfactory chromaticity correc- 
tion and stable non-linear motion is discussed. The analytic expres- 
sions developed for calculating the dispersion function through 
second order in 5 and for the tune shifts through third order in 5, 
agree well with the results of the matrix multiplication method over 
the range in 5 of interest. Analytic expressions for the tune shift with 
betatron amplitude agree well with the results from the tracking 
programs and can be used to determine for which amplitudes the 
tune will be shifted to a resonance. 


29233 (SLAC-PUB—1911) Positron—electron project: PEP. 
Rees, J.R. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.; Stanford Linear Accelerator Center, Calif. (USA)). Mar 1977. 
Contract EY-76-S-03-0376. 6p. (CONF-770313—127). Dep. NTIS, 
MF AOl. 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Portions of document are illegible. 

PEP, an 18-GeV electron-positron colliding-beam storage 
ring facility at SLAC, is being built by a team from LBL and SLAC. 
Construction is under way and completion is scheduled for fall of 
1979. The design of the facility is summarized, and the status of the 
project is reported. 


29234 (SLAC-PUB—1912) Synchrobetatron resonances. (Stan- 

ford Linear Accelerator Center, Calif. (USA)). Mar 1977. Contract 

ye 3p. (CONF-770313—126). Dep. NTIS, PC A02/ 
A0l. 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

At the 1975 Particle Accelerator Conference it was reported 
that a class of resonances were observed in SPEAR II that had not 
appeared before in SPEAR I. While the existence of sideband 
resonances of the main betatron oscillation frequencies has been 
previously observed and analyzed, the resonances observed in 
SPEAR do not appear to be of the same variety. Experiments were 
performed at SPEAR to identify the mechanism believed to be the 
most likely explanation. Some of the current experimental knowl- 
edge and theoretical views on the source of these resonances are 
presented. 


29235 (SLAC-PUB—1913) System for calibration of spear 
transport line toroids. Huang, T.V.; Smith, H.; Crook, K. (Stanford 
Linear Accelerator Center, Calif. (USA)). Mar 1977. Contract EY- 
= 3p. (CONF-770313—134). Dep. NTIS, PC A02/MF 
AOl. 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A one nanosecond pulse generator was developed for calibra- 
tion of the intensity monitors (toroids) in the SPEAR transport lines. 
The generator, located at the toroid, is simple, low cost and resistant 
to radiation. The generator and its connection to the standard SLAC 
toroid calibration system are described. 


29236 (SLAC-PUB—1915) Vertical beam size due to orbit and 
alignment errors. Chao, A.W.; Lee, M.J. (Stanford Linear Accelera- 
tor Center, Calif. (USA)). Mar 1977. Contract EY-76-S-05-0376. 2p. 
(CONF-770313—137). NTIS, MF AO1. 
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From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Portions of document are illegible. 

The value of luminosity, synchrotron light source brightness, 
quantum lifetime, etc., for an electron storage ring is directly de- 
pendent upon the natural beam size and shape in the transverse phase 
space. These transverse beam parameters can be determined from 
the stationary particle distribution. A straightforward method was 
used to find the stationary distribution by solving the Fokker— 
Planck equation. From the expressions obtained invariant conditions 
between some of the beam parameters can easily be shown. These 
results were used to estimate the effects in PEP and SPEAR due to 
magnet alignment and vertical closed-orbit errors. 


29237 (SLAC-PUB—2049) Study of spear as a dedicated source 
of synchrotron radiation. Cerino, J.; Golde, A.; Hastings, J.; Lindau, 
1; Salsburg, B.; Winick, H.; Lee, M.; Morton, P.; Garren, A. 
(Stanford Linear Accelerator Center, Calif. (USA); Brookhaven 
National Lab., Upton, N.Y. (USA)). Nov 1977. Contract EY-76-S- 
03-0376. 6p. (CONF-770313—136). Dep. NTIS, PC A02/MF AOl1. 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A study was made of the potential of SPEAR as a dedicated 
source of synchrotron radiation, based on the expectation that 
SPEAR will become increasingly available for this purpose as PEP, 
the 18-GeV colliding-beam storage ring now under construction by 
LBL and SLAC, becomes operational. A synchrotron radiation 
research program has been underway since May, 1974. Two beam 
ports capable of serving 9 simultaneous users are now operational. In 
single-beam multi-bunch operation high currents are possible (225 
mA has been achieved and > approximately 300 mA is expected) 
and the electron beam emittance can be made smaller, resulting in 
higher source point brightness. Descriptions are given of SPEAR 
capabilities and of plans to expand the research capability by adding 
beam runs and by inserting wiggler magnets in SPEAR straight 
sections. 


29238 (SLAC-TN—76-6) PEP sextupoles. Brunk, W.O. (Stan- 
ford Linear Accelerator Center, Calif. (USA)). Oct 1976. Contract 
EY-76-S-03-0326. 7p. Dep. NTIS, PC A02/MF AO1. 

The sextupole requirements of PEP are such that they repre- 
sent a much larger proportion of the ring magnet cost than they did 
in SPEAR. A study is given of various fabrication techniques all 
pointed toward cost reduction without an undue sacrifice of function 
quality. The point of debarkation is the sextupole design as described 
in the PEP Conceptual Design Report. There are three main areas of 
inquiry, namely, pole tip contour, coil material and fabrication and 
yoke size. 


29239 (SLAC-TN—77-5) PEP radiation shielding tests in SLAC 
A Beam. Ash, W.; DeStaebler, H.; Harris, J.; Jenkins, T.; Murray, J. 
(Stanford Linear Accelerator Center, Calif. (USA)). Sep 1977. Con- 
tract EY-76-S-03-0326. 32p. (PEP—252). Dep. NTIS, PC A03/MF 
AOl. 

Radiation shielding tests designed to simulate possible condi- 
tions in and around the PEP experimental halls were conducted. The 
SLAC A Beam was targeted in the block tunnel at a point about 
midway between End Station A and Beam Dump East. At that site 
it was relatively easy to rearrange the concrete block structure to 
simulate the various shielding configurations under consideration for 
PEP. Extensive surveys of neutron and ionizing radiation were 
made. Complete results of the shielding tests are given. 


29240 Utilization of synchrotron radiation: current status and 
prospects. Kulipanov, G.N.; Skrinskii, A.N. (Nuclear Physics Insti- 
tute, Siberian Division, USSR Academy of Sciences, Novosibirsk). 
Sov. Phys. - Usp. (Engl. Transi.); 20: No. 7, 559-586(Jul 1977). 

The review discusses the research and technological potential 
of contemporary sources of synchrotron radiation. A comparison is 
made of various sources of ultraviolet and x radiation. Characteris- 
tics are given of present electron storage rings-the principal sources 
of synchrotron radiation, and the means and limits of their further 
refinement are discussed. The features of performing experiments 
with synchrotron radiation in storage rings are considered. The main 
formulas characterizing the properties of synchrotron radiation are 
presented in a form convenient for practical calculations. The re- 
gions of application of synchrotron radiation are discussed (x-ray 
microscopy, x-ray structural analysis, and molecular, atomic, and 
nuclear spectroscopy). The principal attention is given to those 
questions in which the use of synchrotron radiation opens new 
possibilities. The prospects for practical application of synchrotron 
radiation are discussed (metrology, medicine, materials science, radi- 
ation technology). 
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RADIATION INSTRUMENTATION 
REFER ALSO TO CITATION(S) 28407 


GENERAL DETECTORS AND MONITORS 
REFER ALSO TO CITATION(S) 27937, 28334, 29385 


29241 (AD-A—044283) High-range solid-state radiacmeter with 
digital display. Technical note. McGowan, S. (Defence Research 
Establishment, Ottawa, Ontario (Canada)). Jun 1977. 24p. (DREO- 
TN—77-10). NTIS PC A02/MF AO1. 

A high-range radiacmeter using a solid-state detector and a 
digital readout has been designed and constructed. The detector is an 
inexpensive silicon diode of area 0.8 square millimeters developed 
for use as a photodiode. The instrument is capable of measuring dose 
rates from 0.1 to 999 rad/h, readout being provided by a three-digit 
LED display with automatic range switching. 


29242 (LBL—6779) Pressurized multiwire proportional chamber 
for neutron imaging. Director, B.; Kaplan, S.; Perez-Mendez, V. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Oct 
1977. Contract W-7405-ENG-48. 6p. (CONF-771023—37). Dep. 
NTIS, PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A pressurizable neutron-sensitive multi-wire proportional 
chamber has been constructed to test the effect of increased gas 
density on image resolution. The chamber has dimensions of 25 cm x 
25 cm and is pressurizable to 4 atm. With a single-plate converter the 
thermal-neutron detection efficiency was 6.3 percent for gadolinium 
and 2.3 percent for boron-10. For a four-fold increase in chamber 
pressure the overall resolution improved more than a factor of two 
for boron, but relatively little for gadolinium. The effects of cathode 
biasing is also discussed. 


29243 (ORNL—5040) KFM: a homemade yet accurate and de- 
pendable fallout meter. Kearny, C.H.; Barnes, P.R.; Chester, C.V.; 
Cortner, M.W. (Oak Ridge National Lab., Tenn. (USA)). Jan 1978. 
Contract W-7405-ENG-26. 57p. Dep. NTIS, PC A08/MF AOl. 

The KFM is a homemade fallout meter that can be made 
using only materials, tools, and skills found in millions of American 
homes. It is an accurate and dependable electroscope-capacitor. The 
KF, in conjunction with its attached table and a watch, is designed 
for use as a rate meter. Its attached table relates observed differences 
in the separations of its two leaves (before and after exposures at the 
listed time intervals) to the dose rates during exposures of these time 
intervals. In this manner dose rates from 30 mR/hr up to 43 R/hr 
can be determined with an accuracy of +-25%. A KFM can be 
charged with any one of the three expedient electrostatic charging 
devices described. Due to the use of anhydrite (made by heating 
gypsum from wallboard) inside a KFM and the expedient “dry- 
bucket” in which it can be charged when the air is very humid, this 
instrument always can be charged and used to obtain accurate 
measurements of gamma radiation no matter how high the relative 
humidity. The step-by-step illustrated instructions for making and 
using a KFM are presented. These instructions have been improved 
after each successive field test. The majority of the untrained test 
families, adequately motivated by cash bonuses offered for success 
and guided only by these written instructions, have succeeded in 
making and using a KFM. 


29244 (RFP—2472) Portable radiation survey instruments. 
Maras, R.G. (Atomics International Div., Golden, Colo. (USA). 
Rocky Flats Plant). 18 Dec 1975. Contract EY-76-C-04-3533. 10p. 
Dep. NTIS, PC A02/MF AO1. 

A general discussion of the electromagnetic spectrum and the 
different types of detectors used for detecting electromagnetic radi- 
ation of different wavelengths is given. (WHK) 


29245 Geminate recombination of a-particle-excited carriers in 
liquid argon. Gruhn, C.R.; Edmiston, M.D. (Los Alamos Scientific 
Laboratory, Los Alamos, New Mexico 87545). Phys. Rev. Lett.; 40: 
No. 6, 407-409(6 Feb 1978). 

We report experimental evidence showing that the electric- 
field-dependent yield of carriers excited in the track of an a particle 
stopping in liquid argon is dominated by geminate (initial) recombin- 
ation of electron-ion pairs. This is the first confirmation of geminate 
carrier recombination in a noble-gas liquid. The thermalization 
length of the hot electrons is determined to be about 28 nm. 


29246 Low-energy high-fluence reflection-refraction x-ray spec- 
trometer. Burginyon, G.A.; Stoering, J.P.; Hill, R.W.; Singman, L.V. 
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(Lawrence Livermore Laboratory, University of California, Liver- 
more, California 94550). J. Appl. Phys.; 49: No. 2, 513-516(Feb 1978). 

A high-fluence reflection-refraction x-ray spectrometer 
allows spectral diagnosis of intense bursts of x radiation from about 
0.5 to 8 keV. Grazing-incidence x rays, reflected first by a vitreous 
carbon mirror, are rereflected off the flat polished face of a plastic 
scintillator that is viewed by a photomultiplier tube. By making the 
scintillator-mirror reflection angle greater than the carbon-mirror 
angle, one efficiently refracts an energy band out of the incident 
spectrum into the scintillator. Reflection by the carbon mirror deter- 
mines the high-energy edge of the bin, whereas refraction into (or 
reflection from) the subsequent scintillator determines the lower 
edge. The current from the photomultiplier is a direct time-depend- 
ent measure of the contents of the band. The sharpness of the band 
edges (about 0.1 keV) determines the narrowest measurable energy 
band and hence best possible energy resolution. The response to 
light of the scintillator-photomultiplier limits the sensitivity. Mea- 
surements with continuum and monoenergetic sources are compared 
to theory. 


29247 Pitch angle measurements from satellites using particle 
telescopes with multiple view directions. Higbie, P.R.; Moomey, W.R. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Nucl. Instrum. Meth- 
ods; 146: No. 2, 439-445(15 Oct 1977). 

An analysis technique for obtaining spherical harmonic coeffi- 
cients from multiple particle telescopes mounted with different view- 
ing directions on a spinning spacecraft is presented. The coefficients 
and their standard deviations are obtained by the method of least 
squares. The relation of these coefficients to physically meaningful 
parameters is discussed. Applications of these techniques to data 
from instruments on two spacecraft are illustrated. 


29248 Associated particle methods. Meier, M.M. Natl. Bur. 
Stand. (U.S.), Spec. Publ.; No. 493, 221-226(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

Developments in the associated particle method for the last 
ten years are summarized with emphasis on the reactions 
5H(d,n)*He, *H(d,n)*He, and *H(p,n)*He. Recent progress on the 
associated particle calibration of a black detector in the energy range 
250 to 1000 keV is reported. Current accuracies for the time- 
uncorrelated and time-correlated approaches are noted, and pros- 
pects for future improvement are estimated. 4 figures. 


29249 Associated activity method. Sekharan, K.K. (Texas A and 
M Univ., College Station). Natl Bur. Stand. (U.S.), Spec. Publ; No. 
493, 234-236(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

A brief description of the associated activity method is given 
and its application for the calibration of flat response neutron detec- 
tors in three laboratories is described. The uncertainties involved in 
the associated activity method have been discussed and suggestions 
for improving the accuracy of the efficiency for neutron detection 
have been made. 


29250 Accuracies and corrections in neutron bath techniques. 
Axton, E.J. (National Physical Lab., Teddington, Eng.). Natl. Bur. 
Stand. (U.S.), Spec. Publ.; No. 493, 237-243(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

The corrections and currently attainable accuracy in the 
neutron source emission rate measurements with the manganese 
sulphate bath technique are discussed in detail, followed by a review 
of other bath techniques and their adaptation for neutron flux 
measurement. 


29251 Photostimulated thermal diffusion of lithium in silicon. 
Azimov, S.A.; Muminov, R.A.; Nigmanov, O.; Yafasov, A.Ya. (Star- 
odubtsev Physical-Technical Inst., Tashkent). Appl. Solar Energy 
(USSR) (Engl. Transl.); 12: No. 5, 31-33(1976). 

Translated from Geliotekhnika; 12: No. 5, 40-42(1976). 

Diffusion of lithium in a flux of concentrated solar rays makes 
it possible to obtain a higher quality p-n junction than does ordinary 
thermal diffusion. 


29252 (UCRL-Trans—11301) Optical study for an ion detector 
with energy-independent sensibility. Brisse, J.; Renaud, C. Translated 
from Nucl. Instrum. Methods; 37: No. 1, 9-12(1965). 11p. Dep. NTIS, 
PC A02/MF AO1. 

Computation of electron and ion trajectories illustrates the 
optical properties of a new type of Daly” detector. The range of 
detection of positive ions is extended from a few eV to several 
hundred keV with nearly constant efficiency. 
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RADIATION DOSEMETERS 
REFER ALSO TO CITATION(S) 28323, 29811, 29812 


29253 (AD-A—043971) Voltage and current measurements in 
HIFX diodes. Technical memo. Silverstein, J.D. (Harry Diamond 
Labs., Washington, D.C. (USA)). Aug 1977. 116p. (HDL-TM—77- 
6). NTIS PC A06/MF AO1. 

Capacitive-voltage (V) monitors and shunt-resistor (I) moni- 
tors have been fabricated for the Harry Diamond Laboratories High- 
Intensity Flash X Ray Facility. Sensitivities of these monitors have 
been measured to an accuracy of 10 percent or better by improved 
pulse techniques. The monitors were used to measure V and I pulses 
at charge voltages between 2.0 and 5.0 MV for both high- and low- 
impedance (z) diodes. For the high-z diode, consisting of a hemi- 
spherical cathode and a planar anode, Z increases from 70 to 120 
ohms as the cathode-anode gap is increased from 1.5 to 3.8 cm. For 
the low-Z diode, whose cathode and anode are both planar, Z 
increases from 7 to 33 ohms as the cathod-anode gap is increased 
from 0.4 to 1.4 cm. Electron energy spectra calculated from the V 
and I pulses are in reasonable agreement with those measured 
previously by means of a magnetic spectrometer. There is also 
general agreement between the time variation of gamma dose rate 
calculated from the V and I pulses and that measured with a 
scintillator-photodiode. However, the doses obtained by integrating 
the calculated dose rates are, on the average, 70 percent lower than 
those measured with CaF2:Mn thermoluminescent dosimeters. 


29254 (CONF-771209—7) Personnel dosimetry intercomparison 
studies at the ORNL Health Physics Research Reactor. Dickson, 
H.W.; Gilley, L.W. (Oak Ridge National Lab., Tenn. (USA)). 1977. 
Contract W-7405-ENG-26. 28p. (IAEA-SM—222/45). Dep. NTIS, 
MF AOI. 

From IAEA symposium on national and international stand- 
ardization of radiation dosimetry; Atlanta, GA, USA (5 Dec 1977). 

Portions of document are illegible. 

The Health Physics Research Reactor (HPRR), used un- 
shielded, with a 12-cm-thick Lucite shield or a 13-cm-thick steel 
shield, provided three neutron and gamma-ray spectra for personnel 
dosimetry intercomparison studies. The characterisitcs of these 
fields, such as neutron energy spectrum, intensity, and uniformity, 
had been measured previously during nuclear accident dosimetry 
studies. Exposures were made to simulate total exposures likely to be 
encountered in personnel dosimetry. Neutron dose equivalents of the 
order of 500 mrem were produced. Dosimeters were mounted on the 
trunk section of water-filled phantoms, the front edges of which 
were located three meters from the reactor center. When shields 
were used they were placed at two meters. Sulfur pellets exposed at 
a standard location on the reactor during the intercomparison were 
used to calculate values of tissue kerma for neutrons at the three 
meter position based on previous measurements. Hurst proportional 
counter measurements made at the time of the exposures are in good 
agreement with these results. The gamma component of dose, typi- 
cally of the order of a few tens of mrad, was measured with LiF 
thermoluminescent dosimeters (TLD’s). Using the fission yield and 
the calculated leakage of the HPRR, the neutron fluence was calcu- 
lated for each reactor run. Then the dose was calculated based on 
the HPRR neutron spectra and the dose conversion factors which 
had been calculated previously for the three spectra. The results of 
these personnel dosimetry intercomparison studies reveal that esti- 
mates of dose equivalent vary over a wide range. The standard 
deviation of the mean of participants data was typically in the range 
of +-30 to +-40%. It is anticipated that this type of dosimetry 
intercomparison study will be worthwhile on an annual basis until 
the problems in dosimeter response and interpretation have been 
identified and solved. 


29255 (COO— 1671-72) Supralinear detectors in neutron dosi- 
metry. Larsson, L.; Roth, R.A.; Katz, R. (Nebraska Univ., Lincoln 
(USA)). 1977. Contract EY-76-S-02-1671. 16p. (CONF-770597—1). 
Dep. NTIS, PC A02/MF AO1. 

From 3. symposium on neutron dosimetry in biology; Neu- 
herberg, F.R. Germany (May 1977). 

Dose-response curves for nuclear emulsions exposed to x-rays 
and neutrons are presented and discussed. Ilford K.5 plates were 
used to mimic an initial slope model of biological cell survival 
curves, and Ilford K-2.5 plates were used to mimic the multi-target 
survival model after gamma-ray irradiation. The plates were exposed 
to x-rays from a Torrex-150 x-ray unit and fission neutrons at the 18 
kW Triga Mark I reactor. Representative calculations for the re- 
sponse of model detectors to 14 MeV neutrons were made for 
comparison with experimental findings. Results are presented and 
discussed. (WHK) 


29256 (UCRL—80581) Introduction to albedo neutron dosi- 
meters. Hankins, D.E. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 16 Jan 1978. Contract W-7405-ENG-48. 17p. 
(CONF-770720—8). Dep. NTIS, PC A02/MF AO1. 
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From 22. annual meeting of the Health Physics Society; 
Atlanta, GA, USA (3 Jul 1977). 

The design, operation, calibration, and performance of albedo 
neutron dosimeters are discussed. An albedo neutron dosimeter is 
designed to measure the flux of thermal neutrons which leave the 
body when a person is exposed to fast energy neutrons. The fast 
neutrons are scattered and moderated in the body, and many have 
lost most of their initial energy and emerge as thermal neutrons. The 
albedo neutron dosimeter is designed to detect this flux of thermal 
neutrons by using a thermal neutron detector. This could be any 
type of thermal neutron detector but in practical applications lithium 
fluoride (LiF) thermoluminescence dosimeters (TLDs) are most 
frequently used. Various types of albedo neutron dosimeters are 
described. (WHK) 


29257 Standards in medical neutron dosimetry. Broerse, J.J. (Ra- 
diobiological Inst. TNO, Rijswijk, Netherlands). Natl Bur. Stand. 
(U.S.), Spec. Publ.; No. 493, 106-114(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321_. 

Clinical and radiobiological experience has shown that differ- 
ences in absorbed dose of less than 10 percent can be recognized for 
tumor eradication probability as well as for normal tissue damage. 
These observations determine the degree of precision and overall 
accuracy required in medical neutron dosimetry. Standard neutron 
fields are available only for restricted conditions; the feasibility of a 
number of detectors as standard dosimeters is considered. Uncertain- 
ties in basic physical parameters are discussed, and recommendations 
for future research in neutron dosimetry for biology and medicine 
are included. 4 figures, 6 tables. 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 
REFER ALSO TO CITATION(S) 29357, 29786 


29258 (AD-A—044103) Assembly-language digital division com- 
puter program for use in proton-recoil spectroscopy. Technical memo. 
Heimbach, C.R. (Harry Diamond Labs., Washington, D.C. (USA)). 
Sep 1977. 12p. (HDL-TM—77-20). NTIS PC A02/MF AO1. 

A computer program has been modified to circumvent the 
need for an analog divider for a neutron-energy spectrometer in use 
at the Harry Diamond Laboratories. The spectrometer is a proton- 
recoil system, and some division process is necessary to discriminate 
against gamma sensitivity of the gas proton-recoil detectors. The 
program is written in basic machine language for the minicomputer 
that controls spectrometer operation and collects and analyzes data. 
Coincident dual-parameter data (energies of recoiling protons and 
pulse rise times) are acquired by the program. The rise-time pulse- 
height distribution is divided by the energy distribution before 
storage in the computer memory. This normalization facilitates sub- 
traction of the unwanted gamma sensitivity of the proton-recoil 
detectors, particularly at low neutron energies. The elimination of 
the analog divider improves performance and simplifies the oper- 
ation of the spectrometer. 


29259 (LA—7051-MS) Instrument for observing transient 
cosmic gamma-ray sources for the ISEE-C Heliocentric spacecraft. 
Evans, W.D.; Aiello, W.P.; Klebesadel, R.W. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Dec 1977. Contract W-7405-ENG-36. 53p. 
NTIS, MF AO. 

Portions of document are illegible. 

Satellite instrumentation that would serve as one element of a 
three-satellite network to provide precise directional information for 
the recently discovered cosmic gamma-ray bursts is described. The 
proposed network would be capable of determining source locations 
with uncertainties of less than one arc minute, sufficient for a 
meaningful optical and radio search. The association of the gamma 
bursts with a known type of astrophysical object provides the most 
direct method for establishing source distances and thus defining the 
overall energetics of the emission process. 


29260 (LA—7059-M) Gamma-ray measurements with the seg- 
mented gamma scan. Martin, E.R.; Jones, D.F.; Parker, J.L. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Dec 1977. Contract W- 
7405-ENG-36. 157p. Dep. NTIS, PC A08/MF AO1. 

A revised and updated operation and maintenance manual for 
the segmented gamma-scan instrument is presented, which describes 
routine assay techniques as well as the theory of operation in 
sufficient depth that an experienced assayist can make nonroutine 
assays On a wide variety of materials and samples. In addition, 
complete electronic and electrical schematics of the Los Alamos 
Scientific Laboratory (LASL)-designed portions of the system are 
presented, along with sufficient system and circuit description to 
facilitate maintenance and troubleshooting. Complete software 
system descriptions are included, although detailed listings would 
have to be obained from LASL in order to make machine-language 
code changes. 
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29261 Special problems with °Li glasses. Lamaze, G.P. (Nation- 
al Bureau of Standards, Washington, DC). Natl. Bur. Stand. (U.S.), 
Spec. Publ.; No. 493, 37-42(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CO NE-770 0321—. 

Properties of Ce-activated, Li-loaded glass scintillators ae 
discussed as well as their applications as neutron detectors. Three 
special problems that may arise in their use for neutron detection are 
nonuniformity of the *Li content, multiple scattering, and afterpuls- 
ing of the photomultiplier. These problems and their consequences 
are discussed as well as some possible solutions. 


29262 Surface barrier spectrometers for calibration of fast neu- 
trons in MeV range. Joneja, O.P.; Srikantaiah, R.V.; Phiske, M.R.; 
Coachman, J.S.; Navalkar, M.P. (Bhabha Atomic Research Centre, 
im Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 493, 61-66(Oct 
1977). 


From NBS international specialists symposium on neutron 
standards and a Tm <a MD, USA (28 Mar 1977). 

See CO E770 

At present on i very few methods available for calibrat- 
ing fast neutrons in the MeV range. In the present paper methods 
employing ®Li sandwich and proton recoil spectrometers using 
surface barrier detectors for calibration of neutron energies and 
fluxes are described. The results obtained with monoenergetic neu- 
tron sources in the energy range of 1 to 4 MeV are given. The 
accuracies for energy and flux calibrations are also discussed. 5 
figures. 


29263 Black and grey neutron detectors. Gabbard, F. (Univ. of 
Kentucky, Lexington). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 493, 
212-220(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CON] -770321—. 

Recent progress in the development and use of “black” and 
“grey” detectors is reviewed. Such detectors are widely used for 
counting neutrons in (p,n) and (a,n) experiments and in neutron 
cross section measurements. Accuracy of each detector is stressed. 
19 figures. 


29264 International comparison of flux density measurements for 
monoenergetic fast neutrons. Huynh, V.D. (Bureau International des 
Poids et Mesures, Sevres, France). Natl. Bur. Stand. (U.S.), Spec. 
Publ.; No. 493, 244-249(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

An international flux density intercomparison of fast neutrons 
has been organized by the Bureau International des Poids et Mesures 
during the past three years. Nine laboratories have carried out 
measurements. Three neutron energies were selected (250 keV, 2.5 
MeV, and 14.8 MeV), to which two optional energies were added 
(565 keV and 2.2 MeV). A polyethylene sphere with a small BFs 
counter at the center was used as a transfer instrument at all energies 
except for 14.8 MeV. A *He proportional counter was used at the 
two lower energies as the second transfer instrument. At 14.8 MeV a 
fission chamber (7**U) and the iron foil activation method using 
°*Fe(n,p)°*Mn reaction were used. The results concerning the sensi- 
tivity of each transfer instrument measured by all the participating 
laboratories are summarized. 12 figures, 4 tables. 


HIGH ENERGY PHYSICS INSTRUMENTATION 


REFER ALSO TO CITATION(S) 29210, 29211, 29213, 29214, 
29217, 29220, 29221, 29227 


29265 (BNL—23559) Planning for the next generation of stand- 
ard electronics. Leipuner, L. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 9 Sep 1977. Contract EY-76-C-02-0016. 3p. (CONF- 
770753—12). NTIS, MF AOl. 

From Isabelle workshop; Upton, NY, USA (18 Jul 1977). 

Portions of document are illegible. 

Recommendations of a committee for a new standard to meet 
needs of new high-energy physics experiments are summarized in a 
nontechnical manner. Existing standards, including CAMAC, were 
examined; it was felt that none would meet the future needs of high- 
energy physics. The original committee gave its recommendations 
and disbanded. The design committee has begun its work; it antici- 
pates finishing in about two years, in time for application of its 
recommendations to ISABELLE. (RWR) 


29266 (SLAC-PUB—2031) Multi-faceted data gathering and 
analyzing system. Gustavson, D.B.; Rich, K. (Stanford Linear Accel- 
erator Center, Calif. (USA)). Oct 1977. Contract EY-76-S-03-0326. 
Sp. (CONF-771023—46). Dep. NTIS, PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 
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A low-cost general purpose data gathering and analyzing 
system based on a microprocessor, an interface to CAMAC, and a 
phone link to a time-sharing system was implemented. The parts cost 
for the microprocessor system was about $6000. The microprocessor 
buffers the data such that the variable response of the time-sharing 
system is acceptable for performing real-time data acquisition. The 
full power and flexibility of the time-sharing system excels at the task 
= on-line data analysis once this buffering problem is solved. 4 
igures. 


29267 (SLAC-TN—76-7) First test of a new shower detector. 
Atwood, W.B.; Prescott, C.Y.; Rochester, L.S.; Barish, B.C. (Stan- 
ford Linear Accelerator Center, Calif. (USA); California Inst. of 
Tech., Pasadena (USA)). Dec 1976. Contract EY-76-S-03-0326. 9p. 
Dep. NTIS, PC A02/MF AO1. 

A test of a prototype shower detector which is inexpensive to 
build, has good energy resolution, can be fabricated in a variety of 
shapes and is suitable for use in large close-packed detector arrays is 
reported. The device is conventional in the sense that it uses a lead- 
scintillator sandwich for detecting the shower energy. However, 
some innovationa are incorporated which allows to optimize the 
resolution. In order to obtain good resolution in a lead scintillator 
array it is very important to incorporate both fine sampling and total 
absorption of the shower. Usually this implies formidable complica- 
tions and expense both with respect to the scintillator and the light 
collection. These problems were circumvented by building a counter 
that employs a novel light collection technique in which scintillation 
light produced in inexpensive plastic scintillator slabs crosses an air 
gap into a thin plastic sheet doped with a wave length shiftin 
organic compound. The scintillator (made from commercial pe 
emits light in the uv which is wave length shifted by POPOP to 
lambda approximately 420 nanometers. The test was conducted in 
beamline 19 at SLAC using a positron beam. Results are presented. 
(WHK) 


RADIOMETRIC INSTRUMENTS 


29268 Transient gas density measurement using neutron radiogra- 
phy. Johnston, S.C.; Dahlke, L.W. (Sandia Laboratories, Livermore, 
California 94550). Rev. Sci. Instrum.; 49: No. 2, 242-244(Feb 1978). 

Neutron radiography is discussed as a line-of-sight gasdyna- 
mic diagnostic technique for studying internal flows in opaque, 
complicated geometry flow systems which are not optically accessi- 
ble. Because neutron attenuation is very sensitive to nuclear struc- 
ture, many material combinations that are difficult or impossible to 
image with optical techniques or x rays can be imaged by means of 
neutron radiography. The problem presented to demonstrate the 
neutron radiographic technique is the determination of the time- 
resolved gas-gas interface location inside a gas transfer system com- 
posed of three pressure vessels connected by opaque, thick-walled 
tubing. 


29269 (UCRL-Trans—11331) Influence of base distance on 
range of measurement of gamma densimeters. Teplitskii, A.Kh. Trans- 
lated from Geofiz. App.; No. 39, 84-85(1976). 5p. PNTIS, PC A02/MF 
AOl. 

Equations are presented to calculate quite accurately the 
value of soil density corresponding to the boundary between the 
preinversion and postinversion segments of the range of measure- 
ment of gamma densimeters, as a function of the base distance 
between source and detector. 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


29270 (AD-A—046480) Implementation of the Device Data 
Bank on the HDL—IBM computer. Technical report. Noon, T.V. 
(Harry Diamond Labs., Washington, D.C. (USA)). Oct 1977. 89p. 
(HDL-TR—1819). Harry Diamond Labs., Adelphi, Md 

The Device Data Bank, as used by the DAMTRAC and, in 
the near future, the NET2 circuit-analysis programs on the Harry 
Diamond Laboratories’ IBM 370/168 computer, is presented. The 
new file structure of the device libraries, access method for use of 
the device parameters by DAMTRAC and other computer pro- 
grams, and a management program to manage and maintain the 
device data bank are presented in detail. The job control lanuage 
(JCL) for executing the IBM version of DAMTRAC on the HDL 
computer is also presented. (Author) 


29271 (AD-A—046697) Measured and predicted radiation-in- 

duced currents in semirigid coaxial cables. Interim report. Hai, F.; 

Beemer, P.A.; Wuller, C.E.; Clement, D.M. (Aeros; Corp., El 

Segundo, Calif. (USA). Ivan A. Getting Labs.). 11 Oct 1977. Con- 

— a ts a 28p. NTIS PC A03/ 
AOl. 
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Variations in the X-ray-induced response of a number of 
semirigid ial cables are reported. Irradiation spectra were ob- 
tained by filtering the radiation from a dense plasma focus d@vice. 
Semirigid cables of different size, material, and impedance were 
tested. Minute gaps and conductor flashings were found to be 
dominant factors affecting cable response. Response predictions pro- 
vided by the MCCABE computer code closely correlated with the 
experimental measurements. Design of low-response semirigid cables 
matching the metal and dielectric electron emission is discussed. 


29272 (PB—273634) Some aspects of using a scanning electron 
microscope for total dose testing. Final report. Galloway, K.F.; 
Roitman, P. (National Bureau of Standards, Washington, D.C. 
(USA)). Sep 1977. 33p. (NBSIR—77-1235). NTIS PC A03/MF AO1. 

The report addresses a number of aspects involved in using a 
Scanning Electron Microscope (SEM) for radiation testing of semi- 
conductor devices. Problems associated with using the low energy 
electron beam to simulate 60Co exposure and a method for estimat- 
ing the total absorbed dose in critical device oxides are discussed. 
The method is based on the experimentally determined expression 
for electron energy dissipation versus penetration depth in solid 
materials of Everhart and Hoff. An appendix giving the method of 
estimating the total absorbed dose in a form suitable for ASTM 
deliberations is included. 


MISCELLANEOUS INSTRUMENTS 
REFER ALSO TO CITATION(S) 28330, 28661, 29034 


29273 (LA—7020-PR) Electronic identification. Progress report, 
July 1, 1976—September 30, 1977. Holm, D.M.; Bobbett, R.E.; 
Koelle, A.R.; Landt, J.A.; Depp, S.W. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Nov 1977. Contract W-7405-ENG-36. 6p. Dep. 
NTIS, PC A02/MF AO1. 

Passive, remote electronic identification and temperature 
monitoring of animals is now a proven concept which has been 
demonstrated in a laboratory environment. Many of the necessary 
developments for eventual widespread use by the livestock industry 
are under way. A National Livestock Electronic Identification 
Board has been formed to guide the future work and implementation 


of identification systems. At least one company has indicated that 
they plan to produce commercial equipment. A field test is contem- 
plated in FY 1978 to demonstrate practical applications and to solve 
problems associated with non-laboratory environments. 


29274 (LBL—6449) Picosecond resolution time digitizer for 
laser ranging. Turko, B. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). 18 May 1977. Contract W-7405-ENG-48. 7p. 
(CONF-771023—29). Dep. NTIS, PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

The Time Digitizer capable of covering a range of 0.34 sec in 
9.76 psec increments is described. The time interval between a pair 
of start-stop pulses is digitized coarsely in 20 nsec periods by a very 
accurate 50 MHz reference clock. The residual fractions of a clock 
period at the start and the stop end of the measured interval are 
stretched in two interpolators and digitized in 9.76 psec increments. 
An equivalent digitizing frequency of 102.4 GHz is thus achieved. 
The digitizer is built in a CAMAC minicrate and communicates via a 
standard crate controller. It is intended for use in the laser ranging 
between ground stations and the Laser Geodetic Satellite 
(LAGEOS). It is shown that the distribution in any two adjacent 
9.76 psec channels of a small number of identical test time intervals is 
essentially binomial. The performance of the digitizer and test results 
are given. 


29275 (LBL—6456) Time resolution performance studies of con- 
temporary high speed photomultipliers. Leskovar, B.; Lo, C.C. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). 5 Oct 1977. 
Contract W-7405-ENG-48. 10p. (CONF-771023—38). Dep. NTIS, 
PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

The time resolution capabilities of prototype microchannel 
plate and static crossed-field photomultipliers have been investigat- 
ed. Measurements were made of electron transit time, rise time, time 
response, single photoelectron time spread and multiphotoelectron 
time spread for LEP HR350 proximity focused high gain curved 
microchannel plate and VPM-154A/1.6L static crossed-field photo- 
multipliers. The experimental data have been compared with results 
obtained with conventionally designed RCS 8850 and C31024 high 
speed photomultipliers. Descriptions are given of both the measuring 
techniques and the measuring systems. 


29276 (LBL—7216) CCD clock drivers with large amplitude, 
fast-switching, and low-power. Lee, K.L. (California Univ., Berkeley 
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(USA). Lawrence Berkeley Lab.). Oct 1977. Contract W-7405- 
ENG-48. 5p. (CONF-771023—39). Dep. NTIS, PC A02/MF AOl. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

The application of many CCDs (Charge-Coupled-Device) in 
a large system requires efficient clock drivers capable of delivering 
to capacitive loads large voltage swing, fast rise and fall times with 
low power consumption. The driver circuit described to drive 
Fairchild CCD 321, a dual channel 455-bit analog shift register meets 
these requirements using off-the-shelf inexpensive transistors. Nota- 
ble aspect is the absence of bias-current in the drivers with each 
output capable of delivering 17 V in 5 ns. 


29277 (SAND—77-1784C) Survey of the utilitarian aspects of 
advanced flow-field diagnostic techniques. Peterson, C.W. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1977. Contract EY-76-C-04- 
0789. 13p. (CONF-780419—1). Dep. NTIS, PC A02/MF AOl1. 

From AIAA testing conference; San Diego, CA, USA (19 
Apr 1978). 

Utilitarian information on the cost, development time, man- 
power, and data reduction requirements for advanced flow-field 
diagnostic techniques is an important input for deciding whether this 
new instrumentation should be applied to specific flow measurement 
problems. These and other practical aspects of laser velocimetry, 
Rayleigh and Raman scattering, electron beam fluorescence, holog- 
raphy, hot wire anemometry, fine wire temperature probes, and 
rapid response pressure probes are summarized. Operational experi- 
ences and utilitarian data were suppled by more than sixty engineers 
who are using these advanced diagnostic techniques in their aerody- 
namic testing laboratories. The measurement capabilities of this 
instrumentation are also reviewed and basic references are listed. It 
is concluded that these new techniques provide new measurement 
capabilities and improved accuracy for many applications, but their 
complexity and cost should be recognized prior to their use in 
aerospace simulation facilities. Computerized instrumentation is be- 
coming more common; on-line computers will significantly advance 
the capabilities of existing flow-field diagnostic techniques. 123 refer- 
ences. 


29278 (SAND—77-1864C) Diagnostics-oriented system for ther- 
mocouple thermometry. Reed, R.P. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 14p. (CONF- 
780503—1). NTIS, MF A0O1. 

From 24. international instrumentation symposium; Albuquer- 
que, NM, USA (1 May 1978). 

Portions of document are illegible. 

Thermocouple temperature measurements in hostile environ- 
ments are subject to insidious error. The nature and source of some 
problems are described. Quick detection, diagnosis, and correction 
of faulty behavior is necessary to reduce error and to separate valid 
from spurious segments of data. Complementary diagnostic measures 
are required. They must be timely, convenient, and economical. 
Three techniques have been developed to provide these: branched 
thermocouple circuits, COMUX Scanners (combinatorial line multi- 
plexers), and a comprehensive computer-oriented data base. The 
principles of these novel measurement tools and an associated data 
acquisition system (DAS) which now uses them for research on in 
situ energy recovery methods are described. 


29279 (SAND—77-1874C) Portable data acquisition system. 
Kromer, R.P. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. 
Contract EY-76-C-04-0789. 30p. (CONF-771206—10). Dep. NTIS, 
PC A03/MF AO1. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

The Air Force Base and Installation Security Systems (BISS) 
Program is funding a project at Sandia Laboratories to improve the 
performance of perimeter intrusion detection sensors by using state- 
of-the-art signal processing techniques. The techniques being investi- 
gated require a signal frequency bandwidth that is considerably 
wider (up to 500 Hz) than that used in the present sensor electronics. 
For this reason, there was very little sensor data available when the 
project was started, and it was necessary to develop a special data 
library to be used in this signal processing development. Initial 
efforts at developing the data library involved the use of an analog 
tape recorder with a commercial amplifier front end. Even though 
high quality equipment was used, instrumentation and ground loop 
noise still complicated the analysis of the sensor signals. It was at this 
point that the decision was made to develop a low-noise data 
acquisition system specifically for use in the signal processing devel- 
opment project. The requirements dictated, in addition to being low- 
noise, that the system handle input signals down to a microvolt 
necessitating amplification of 110 to 120 dB; and that the entire 
system be sufficiently portable to allow shipping as airline baggage. 
This report describes the data acquisition system which resulted. 


29280 (SAND—77-1981) Water cooled Raman probe for furnace 
applications. Hill, R.A. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
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Jan 1978. Contract EY-76-C-04-0789. 34p. Dep. NTIS, PC A03/MF 
AOl. 

A water cooled probe containing an ellipsoidal mirror multi- 
pass cell has been designed to provide a mechanism for the applica- 
tion of pulsed spontaneous Raman spectrosopy to the measurement 
of temperature and perhaps trace specie concentration in gas/oil 
fired laboratory and industrial furnaces. 


29281 (SLAC-TN—77-3) Quad HAD module. Pierce, W. (Stan- 
ford Linear Accelerator Center, Calif. (USA)). May 1977. Contract 
EY-76-S-03-0326. 8p. Dep. NTIS, PC A02/MF AOl. 

The function of the Quad Hazardous Atmosphere Detector 
(HAD) is to interface the General Monitor's Hazardous Atmosphere 
Detector (hydrocarbon gas detector) with the proposed LH2 Target 
Microprocessor control system. The module supplies heater cur- 
rent—330 mA regulated d.c.—to a sensor head which is located in or 
around the target. The module monitors the sensors and permits 
calibration of each sensor (SPAN adj.) and conditions the signal to 
present an output voltage of 0 to 10 volts corresponding to 0 to 
100% of the Lower Explosive Limit (LEL). A diagram of the 
General Monitor Type No. 10022-1 is presented. The sensor contains 
two platinum elements, one of which is treated with a proprietary 
catalyst that reacts to combustible gases. The other element is 
untreated and will not react to the gas, but both elements do have 
the same temperature characteristics as the activated element, hence 
the two elements will track each other during ambient temperature 
changes. These two elements form two arms of a bridge. Presence of 
a combustible gas causes the treated element of the sensor to react 
with this gas, increasing the temperature of that element and unba- 
lancing the bridge circuit. 


29282 (SLAC-TN—77-4) Portable HAD. Pierce, W. (Stanford 
Linear Accelerator Center, Calif. (USA)). May 1977. Contract EY- 
76-S-03-0326. 12p. Dep. NTIS, PC A02/MF AO1. 

The control unit is designed to power the General Monitors 
hydrocarbon gas detector which is presently used at SLAC by the 
LHe2 Target group as their standard Hazardous Atmosphere Detec- 
tor (HAD). The sensor requires a heater current of 330 mA (5 V) to 
establish the necessary temperature for the device to perform as 
specified. The sensor has two elements connected in series, one being 
coated with a proprietary catalyst that causes the gas to burn on the 
surface of the element, thus increasing the temperature; and since the 
element is a platinum compound, also increasing the element resis- 
tance. Circuit diagrams are presented and discussed. 


29283 High-precision measurement and control facility for elec- 
trical-resistivity experiments in an He II environment. Berger, A.S.; 
Ockers, S.T. (Materials Science Division, Argonne National Labora- 
tory, Argonne, Illinois 60439). Rev. Sci. Instrum.; 49: No. 3, 356- 
358(Mar 1978). 

A control and measurement system is described that provides 
direct digital output of the electrical resistance of a metal sample 
with an uncertainty of < or =5 x 10°. at 1.7 K with a linearity of 
+- 0.04%. In addition, the system allows in situ isochronal and 
isothermal annealing experiments to be performed with AT< or 
=0.1°C and At< or =3 s between any two temperatures. With the 
exception of two commerical instruments, all devices were made 
with readily available components. 


29284 Entrance slit mask for use with a step filter of sector. 
Wolcott, J.F. (Sandia Laboratories, Albuquerque, New Mexico 
87115). Appl. Spectrosc.; 32: No. 1, 113-118(Jan 1978). 

An eight-step filter is described that reduces the height of a 
spectrogram and allows more exposures per plate.(AIP) 


29285 Adherent dielectric coating of diamond-turned mirrors. 
Saito, T.T.; Esposito, R.R.; Johnson, F.E. (Lawrence Livermore 
Laboratories, P. O. Box 808, Livermore, California 94550). Opt. 
Lett.; 2: No. 1, 19-21(Jan 1978). 

Adherent, high-reflectivity infrared, and multilayer dielectric 
coatings have been applied to diamond-turned aluminum, copper, 
and electroless nickel substrates. Samples passed cheesecloth, Scotch 
tape, salt fog, and humidity tests. 


WELL LOGGING INSTRUMENTATION 
REFER ALSO TO CITATION(S) 29560, 29561 


29286 (UCRL-Trans—11334) Shock-resistant device for measur- 
ing borehole curvature and whipstock direction. Kovshov, G.N.; 
Molchanov, A.A. Translated from Geofiz. App.; No. 59, 140- 
143(1976). 7p. NTIS, PC A02/MF AO1. 

The measuring equipment for determining the position of a 
directional borehold in the process of drilling, which is located 
directly in the drill string, is subjected to vibrational and shock 
overloads that rapidly lead to breakdown. In developing borehole 
devices, the main attention therefore should be paid to design 
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concepts that make it possible to function reliably under such 
conditions. Making the frames of the devices in the form of floats 
whose average density is close to that of the liquid filling the device, 
for example, is such a concept. Devices made in the form of a frame 
or axle with an eccentrically seated load whose axis of rotation is 
coaxial with the borehole axis with a zenith pendulum attached to 
the frame are used to determine the curvature of a borehole and the 
angle of setting of the whipstock. Electrical converters of the angles 
of rotation of the frame and pendulum produce electrical signals 
proportional to the angle of setting of the whipstock and to the 
zenith angle of the hole. The design of the device is presented. 


EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 


29287 (LA—6949-MS) EXPLO: explosives thermal analysis 
computer code. Jaeger, D.L. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Jan 1978. Contract W-7405-ENG-36. 42p. NTIS, PC E02/ 
MF AOl. 

The finite difference method is used to calculate temperature 
fields and times to initiation for explosive materials. The code is one- 
dimensional and is programmed for Cartesian, cylindrical, and 
spherical coordinates. Temperature-dependent properties, phase 
changes, and multiple heat source terms are allowed. Multiple source 
terms use first-order Arrhenius kinetics for each material component. 
Temperature, flux, or convection boundary conditions may be em- 
ployed. Internal convection is considered for materials that undergo 
a solid-liquid phase change. The Crank-Nicholson implicit solution 
method, which allows large time steps and short running time, is 
used. 


29288 (MLM—2492) Response of LASL detonators to a.c. volt- 
age. Round, G.E.; Chou, T.S.; Taylor, J.R. (Mound Lab., Miamis- 
burg, Ohio (USA)). 17 Feb 1978. Contract EY-76-C-04-0053. 23p. 
Dep. NTIS, PC A02/MF AO1. 

Modern LASL detonators were subjected to three alternating 
current waveforms to determine the susceptibility of the detonators 
to high-order detonations when the line voltages supplied by local 
utility companies are applied across the detonator electrodes. Dent 
blocks were used for each test to resolve whether a high-order 
detonation was obtained. Some of the detonators were confined in 
mock H.E. inserts to compare the performance of a confined detona- 
tor with that of an unconfined detonator. The 1E30, 1E31, 1E33, and 
SE-1N detonators were investigated on three voltage waveforms, 
nominally 110, 208, and 440 V. None of these detonators achieved a 
high-order detonation on any of the waveforms. The detonators 
either deflagrated or failed. The statistical probability, derived from 
the test results, of attaining a deflagration when one of these detona- 
tors is plugged into” a wall outlet at any of the waveforms was 
between 70 and 85 percent. Concern for safety in handling modern 
detonators was the primary incentive for conducting alternating 
current voltage tests on the detonators. 


NUCLEAR 


29289 (AD-A—043906) In situ stress gauge calibration. Final 
report September 1974—February 1977. Seifert, K.; Shea, J. (Physics 
International Co., San Leandro, Calif. (USA)). May 1977. Contract 
DNA001-75-C-0020. 60p. (PIFR—755). NTIS PC A04/MF AOl. 

The accuracy of ‘in situ’ stress measurements is dependent 
upon the presence of strain within the active gauge element. In 
gauge records of dynamic stress fields, the onset of strain response of 
the gauge is not able to be defined. Development of a gauge that 
responds only to the applied pressure, independent of the strain field, 
is usable in that the deviance of a stress transducer from its calibra- 
tion in a dynamic field can be observed by comparison to the 
pressure indicated by the calibration gauge. Through the use of 
variations in resistance or dielectric constant that accompany phase 
transitions, calibration gauges can be constructed for use in ‘in situ’ 
calibration of stress transducers. The program conducted investigat- 
ed various materials as candidates for phase transition gauges, in- 
cluding bismuth metal, bismuth/lead alloy (75:25% by weight), and 
thallium/indium alloy, (77:23%). Gas-gun experiments and explosive 
plane wave lens experiments were conducted during the program 
with confirmation of the dynamic response of the phase transition; 
however, accurate determination of the pressure associated with the 
phase transition and the duration required for the transition to take 
place was not accomplished. (Author) 


29290 (AD-A—043977) Material properties of Nevada Test Site 
tuff and grout - with emphasis on the Mighty Epic event. Final report 1 
April 1975—31 July 1976. Butters, S.W.; Dropek, R.K.; Jones, A.H. 
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(Terra Tek, Inc., Salt Lake City, Utah (USA)). Nov 1976. Contract 
DNA001-75-C-0260. 412p. NTIS PC A18/MF AOl1. 

The primary task during this period was material evaluations 
for the Mighty Epic event (both preshot and postshot). Tuff, grout, 
sand, concrete, concrete-steel interfaces and steel were tested. Other 
material evaluations and analyses during this period were for (1) the 
two-in-one concept -- a proposed plan to use a common tunnel and 
equipment for two nuclear events, (2) determining the influence of 
fracturing on ultrasonic velocities to help explain field seismic and 
sonic velocity results, (3) obtaining the angles-of-internal-friction in 
the tuff as a function of confining pressure for use in material 
modeling, (4) determining and evaluating methods for extracting 
pore water for subsequent chemical analysis, (5) measuring the effect 
of hydrostatic pressure (i.e. grain size distributions, cohesion, etc.) on 
sand-water mixtures, (6) evaluating currently used and proposed 
methods for obtaining the elastic moduli needed to determine in situ 
stress from tuff overcore samples, and (7) evaluating the possibility 
of resaturating dry tuff core samples for obtaining material proper- 
ties representative of the original saturated material and for evaluat- 
ing the likelihood of water invasion into core samples during the 
field coring process. 


29291 (AD-A—044032) Dipole west technical photography. 
Final report 1973—1975. Wisotski, J. (Denver Research Inst., Colo. 
(USA)). 15 Feb 1977. Contract DNA001-73-C-0256. 151p. NTIS PC 
A08/MF AOl1. 

Technical information pertaining to singular and multiple 
detonations above a real ground surface were obtained photographi- 
cally from the DIPOLE WEST Series. The photographic records 
gave information on time-of-arrival, triple-point paths and intersec- 
tion points along the real and ideal reflective surfaces. Time-of- 
arrival data were used in the calculation of peak pressure values. 
(Author) 


29292 (AD-A—044531) The BRL nonequilibrium nuclear fire- 
ball code: THUNDERBALL. Lacetera, J.; Daum, G.R.; Klem, G.J. 
(Ballistic Research Labs., Aberdeen Proving Ground, Md. (USA)). 
Jun 1977. 52p. (BRL—1992). Microfiche copies only. 

The BRL nuclear-fireball code THUNDERBALL is de- 
scribed. It is a nonequilibrium, time-dependent, radiation-hydrodyna- 
mics, photon transport, and atmospheric response code, which com- 
putes nonequilibrium atomic-ionic, molecular ionic, and free-electron 
densities relevant to radar absorption and blackout. 


29293 (AD-A—044678) Vela network evaluation and automatic 
processing research. Quarterly report No. 3, 1 Apr—30 Jun 77. Sax, 
R.L. (Texas Instruments, Inc., Dallas (USA)). 1 Jul 1977. Contract 
F08606-77-C-0004. 20p. NTIS PC A02/MF AO1. 

This report summarizes work in the following areas: (1) 
Evaluation of ILPA and SRO data; (2) Development of detection 
methods; (3) Methods of extracting long-period event waveforms; 
(4) Interactive seismic signal processing; and (5) Determining path 
corrections and extracting source parameters from long-period data. 


29294 (AD-A—046568) Improved yield determination and event 

identification research. Final report 1 May 75—30 Sep 76. Savino, 

J.M.; Bache, T.C.; Barker, T.G.; Cherry, J.T.; Lambert, D.G. (Sys- 

tems, Science and Software, La Jolla, Calif. (USA)). Oct 1976. 

pe F08606-75-C-0045. 70p. (SSS-R—77-3038). NTIS PC A04/ 
AOl. 

Work performed on this contract has been reported in a series 
of 11 topical and technical reports. This final report summarizes the 
material covered in each of the technical reports and discusses the 
conclusions obtained. The primary objective of the program is to 
develop methods for estimating the yield of underground nuclear 
explosions. The topics addressed include the modeling of both single 
and multiple explosions, propagation of the resultant stress waves 
through realistic earth structures, and prediction of short- and long- 
period explosion seismograms recorded at teleseismically located 
receivers. The results of these investigations provide a theoretical 
framework for expressing uncertainties in explosion yield estimates 
in terms of uncertainties in the near source material properties, local 
source and receiver crustal structures, and the upper mantle struc- 
ture of the earth. 


29295 (AD-A—046569) Seismic studies for improved yield deter- 
mination. Quarterly technical report No. 1, 1 Oct—31 Dec 76. Bache, 
T.C.; Savino, J.M.; Baker, M.; Coleman, P. (Systems, Science and 
Software, La Jolla, Calif. (USA)). Jan 1977. Contract F08606-76-C- 
0041. 86p. (SSS-R—77-3108). NTIS PC AO0S/MF AO1. 

main objective of this contract is to examine the param- 
eters that affect the seismic signals from underground explosions. 
Results are presented from research in five areas: (1) theoretical 
teleseismic magnitudes (M sub s and m sub b) were determined for a 
series of nuclear explosion cratering calculations; (2) the relative 
frequency content of signals from U.S.S.R. and U.S. explosions were 
studied by comparing the periods of the first few cycles of record- 
ings from several stations at teleseismic ranges; (3) some improved 
techniques were developed for computing the equivalent point 
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source representation for explosions in highly porous materials; (4) 
the dependence of body wave magnitude on yield for underground 
explosions in salt was studied and compared to that for explosions in 
granite; and (5) small scale experiments were carried out in which 
underground explosions were modeled by 0.25 gram charges embed- 
ded in concrete. 


29296 (AD-A—046570) Seismic studies for improved yield deter- 
mination. Quarterly technical report 1 Apr—30 Jun 77. Bache, T.C.; 
Goupillaud, P.L.; Mason, B.F. (Systems, Science and Software, La 
Jolla, Calif. (USA)). Jul 1977. Contract F08606-76-C-0041. 73p. 
(SSS-R—77-3345). NTIS PC A04/MF AO1. 

Results are presented from research conducted in the follow- 
ing areas: (1) the dependence of observed surface wave amplitudes 
on explosion yield and the characteristics of the emplacement 
medium is reviewed. Surface wave data compiled by others is used 
in conjunction with a new data set consisting of Airy phase ampli- 
tudes from the WWSSN stations ALQ and C; (2) the theoretical 
dependence of surface wave amplitude on the important controlling 
parameters is discussed. Attention is directed to the assumptions of 
the theoretical models and their consequences; and (3) preliminary 
results are presented for the development and testing of a deconvolu- 
tion technique for analyzing short period teleseismic recordings of 
explosions. 


WEAPONRY 


29297 (AD-A—043952) The problem of induced ‘block motion’ 
related to deep underground strategic facilities: a summary. Topical 
report June 1975—October 1976. Rawson, D.E. (R and D Asso- 
ciates, Santa Monica, Calif. (USA)). Jan 1977. Contract DNA001-76- 
C-0001. 54p. (RDA-TR—2006-003). NTIS PC A04/MF AO1. 

The block motion problem of explosion-induced differential 
displacement along geologic discontinuities must be better under- 
stood to adequately design and site underground strategic facilities 
that would survive wartime threats. The purpose of this investiga- 
tion is to review pertinent literature, develop concepts addressing 
current understanding of explosion-induced block motions, and iden- 
tify research that could quantify risks for particular sites. The block 
motion problem is concerned both with those motions driven or 
dominated by the explosion-induced stress transients and with those 
motions triggered by the explosions but dominated by the partial 
relief of pre-stress conditions. Emphasis is given to the problem of 
triggered motions because this is the aspect of greatest uncertainty 
and because the limited evidence is suggestive that differential slip 
can be triggered at considerable distance from the explosion, de- 
pending greatly upon in-situ stress conditions. Methods for avoiding, 
relieving, absorbing, and resisting explosion-induced block motions 
are addressed; and it is concluded that quantifying the block motion 
problem appears difficult but not hopeless. 


29298 (AD-A—044561) Nuclear blackout of tactical communica- 
tions. Berberet, J.A. (Army Nuclear Agency, Fort Bliss, Tex. 
(USA)). Aug 1976. 27p. (NuclearNotes—4). NTIS PC A03/MF 
A0l. 


The series of papers, ‘Nuclear Notes’, prepared by the US 
Army Nuclear Agency is intended to clarify and explain various 
aspects of nuclear weapons phenomenology and usage. These papers 
are prepared in as nontechnical a fashion as the subject matter 
permits. They are oriented toward an audience assumed to be 
responsible for teaching or in some way evaluating the tactics and 
techniques of employing nuclear weapons in a conflict situation. 
Their dissemination will hopefully provide to the US Army accu- 
rate, up-to-date information of critical importance to a reasoned 
understanding of nuclear weapons on the battlefield. In this note, a 
description of the sources of blackout is provided; blackout interfer- 
ence to Army tactical communications systems is addressed; and 
several blackout problems that may be encountered in a theater 
nuclear war are discussed. Actions that may be taken to minimize 
blackout interference are also set forth. 


29299 (SAND—78-0198) Test of full-scale W79 in field-handling 
container. Brooks, W.P.; Duggin, B.W. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Feb 1978. Contract EY-76-C-04-0789. 22p. Dep. 
NTIS, PC A02/MF AOl1. 

Sandia Laboratories detonated a full-scale W79 projectile in 
its field-handling container to provide information for a numerical 
model of the Nonviolent Explosive Destruct System (NEDS). Ve- 
locities of the W79 nose, both ends of the field-handling container, 
and an internal bulkhead of the container were obtained. 


EXPLOSION DETECTION 


29300 (AD-A—046788) Application of acoustic signal processing 
techniques to seismic data. Technical report. Irvine, C.E. (Naval 
Postgraduate School, Monterey, Calif. (USA)). Jun 1977. 61lIp. 
(NPS—52Ir77061). Naval Postgraduate School, Monterey, CA. 
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In order to obtain an effective discriminant between earth- 
quakes and explosions, techniques which originally had been devel- 
oped for acoustic signal processing have been applied to seismic 
data. These techniques include Fourier analysis and related applica- 
tions software as well as interactive graphics displays of the data. A 
numeric has been obtained which may provide a useful discriminant 
between earthquakes and explosions. 


29301 Relationship between anelastic attenuation and regional 
amplitude anomalies of short-period P waves in North America. Der, 
Z.A.; McElfresh, T.W. (Teledyne Geotech, Alexandria, VA). Bull. 
Seismol. Soc. Am.; 67: No. 5, 1303-1317(Oct 1977). 

P-wave attenuation (expressed in terms of t* = T/Q, the ratio 
of travel time to the P-wave quality factor Q/sub a/) was measured 
for a large number of teleseismic paths using spectral ratios for 
nuclear explosions in the short-period band 0.5 to 4 Hz. If these new 
t* values along with other data in the literature are subdivided into 
two groups, one involving wave paths which descend and emerge 
entirely under shields or stable platforms and the other involving 
paths with either end of the wave path under the Western United 
States (WUS), a definite difference can be found between the aver- 
age t* values of the two groups. The difference in attenuation, which 
gives a t* difference greater than 0.2, is sufficient to explain the fact 
that teleseismic events appear to be, on the average, about 0.26 units 
lower in magnitude when measured at WUS stations as compared to 
Eastern United States (EUS) stations, assuming that the observed 
dominant frequency of teleseismic P waves is about 1 Hz. A similar 
difference exists in the spectra of teleseismic short-period S waves 
observed in WUS relative to those seen in EUS. The observations 
indicate that Q/sub a/ is high (Q/sub a/ greater than 1500) through- 
out the upper mantle under shield areas while the WUS (with the 
possible exception of the Colorado Plateau) is underlain by a low-Q 
layer. If this layer coincides in vertical extent with the upper-mantle 
low-velocity layer, the Q/sub a/ there should be about one-half that 
of the value given by Archambeau et al. (1969). The t* values for 
short-period P waves are considerably lower than those derived by 
the other authors from body waves in the long-period band, indicat- 
ing that Q/sub a/ is frequency dependent and increases with fre- 
quency. 


ENVIRONMENTAL SCIENCES, 


ATMOSPHERIC 


29302 (PB—270018) A directory of computer software applica- 
tions: environmental, 1977. Report for 1970-May 1977. Grooms, D.W. 
(National Technical Information Service, Springfield, Va. (USA)). 
Sep 1977. 189p. NTIS PC E14/MF E14. 

The computer programs or the computer program documen- 
tation cited in this directory have been developed for a variety of 
applications in environmental studies. Software for simulation mod- 
eling of automobile emissions, Gaussian plumes, noise levels, radio- 
active hazards, water quality, solid waste disposal, thermal pollution, 
and other environmental conditions are included in this directory. 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 28701 


29303 (BNL—23631) Application of computer-driven displays to 
sodar systems. Scheib, J.P. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1978. Contract EY-76-C-02-0016. 5p. (CONF-780412—1). 
Dep. NTIS, PC A02/MF AO1. 

From 4. symposium on meteorological observations and in- 
strumentation; Denver, CO, USA (10 Apr 1978). 

The small dynamic range of facsimile recorders and storage 
scopes was shown to limit useful observations of turbulent structure. 
Both special false color CRT techniques and gray-scale overprinting 
yields a significant improvement in discerning the finer resolution of 
atmospheric structure. Future work to improve displays should 
include optimized noise suppression schemes to extend useable sodar 
range, and implementing these display techniques in real time. 


29304 (BNL—23632) Induction-type bivane to measure vertical 
and lateral wind velocity fluctuations. SethuRaman, S.; Tuthill, W.A. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1978. Contract 
se 3p. (CONF-780412—2). Dep. NTIS, PC A02/MF 
A0l. 

From 4. symposium on meteorological observations and in- 
strumentation; Denver, CO, USA (10 Apr 1978). 

Measurements of instantaneous lateral and vertical velocities 
from towers have several micro-meteorological applications. Studies 
related to atmospheric diffusion, boundary layer development, sea- 
breeze phenomenon, wind gust characteristics, siting of nuclear and 
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fossil power plants, etc. require the information regarding the longi- 
tudinal and lateral atmospheric turbulence. Several meteorological 
instruments available to make such measurements are described and 
the advantages of each are discussed. The conventional vane-type 
sensors for prolonged measurements are recommended. They orient 
themselves with the wind continuously and have second order 
dynamic response characteristics. Bivanes that measure lateral and 
vertical wind gusts in terms of deviations from mean positions are 
available. Vane-propeller-type sensors combine a propeller with the 
bivane. The bivane is also an annular-type, but several times smaller 
in size. It has a good frequency response and is very rugged. 


29305 (BNL—23633) Measurement of vertical velocity fluctu- 
ations in the atmospheric boundary layer with a small aircraft. Seth- 
uRaman, S.; Brown, R.M.; Raynor, G.S.; Tuthill, W.A. (Brookhaven 
National Lab., Upton, N.Y. (USA)). 1978. Contract EY-76-C-02- 
0016. 3p. (CONF-780412—3). Dep. NTIS, PC A02/MF AO1. 

From 4. symposium on meteorological observations and in- 
strumentation; Denver, CO, USA (10 Apr 1978). 

Turbulence in the atmospheric boundary layer is one of the 
parameters that varies with height and depends on several factors, 
atmospheric stability, terrain, wind speed, etc. It is relatively easy to 
measure turbulence within the first hundred meters or so with 
meteorological towers. Beyond this height it becomes more and 
more expensive to build towers to measure the variability of turbu- 
lence in time and space. Measurement by aircraft is one of the 
methods of stuying the variation of turbulence at higher elevations in 
the boundary layer. Sensors mounted on the aircraft are used to 
measure high frequency velocity fluctuations, but relative motion of 
the aircraft with respect to the wind makes analysis more involved. 
This paper describes the use of a simple device called a variometer 
to measure vertical velocity fluctuations in the atmospheric bound- 
ary layer. The method consists of flying the variometer in a small 
aircraft and allowing the aircraft to be controlled by the atmospheric 
eddies in the vertical plane while maintaining control over the 
general direction of flight. This obviously precludes its usage close 
to the ground in very unstable conditions, but it has been used 
satisfactorily at heights of 150 m over land and at 50 m over water. 


29306 (BNL—23638) Some micro-meteorological observations 
during the approach and passage of hurricane Belle (1976). SethuRa- 
man, S. (Brookhaven National Lab., Upton, N.Y. (USA)). 1977. 
Contract EY-76-C-02-0016. 4p. (CONF-771227—1). Dep. NTIS, PC 
A02/MF AO1. 

From 11. conference on hurricanes and tropical meteorogoly; 
Miami Beach, FL, USA (13 Dec 1977). 

Hurricane Belle started as a tropical depression and became 
organized on August 6, 1976 about 400 miles east of Palm Beach, 
Florida. The disturbance deepened through the tropical storm phase 
to become a hurricane by August 8. It then moved northward and 
made landfall on Long Island near Jones Beach around 2200 EST, 
August 9 (0300Z, August 10). Storm track of Hurricane Bell indi- 
cates a near-northerly movement at a rate of about 20 miles per hour. 
A series of satellite pictures was taken on August 9 and 10. An 
understanding of the microstructure of severe storms like hurricanes 
in the surface layer is important due to a variety of applications-- 
design of buildings and structures, prediction of damages, evacuation 
of people, etc. The study of the structure of hurricanes within the 
first 100 m over water gets logistically difficult due to the rough seas 
and lack of stable platforms. The environmental data buoys operated 
by NOAA (National Oceanic and Atmospheric Administration) 
monitor the mean quantities of the storm as it passes by, and the 
National Hurricane Laboratory of NOAA studies the higher alti- 
tudes of hurricanes with aircrafts. This paper will discuss the struc- 
ture of turbulence in the atmospheric surface layer and the variation 
of wind across the island as the hurricane approached and then 
moved over Long Island. 


29307 (CONF-771109—58) Monte Carlo simulation of turbulent 
atmospheric transport: comparison with experimental data. Alsmiller, 
R.G. Jr.; Alsmiller, F.S.; Bertini, H.W.; Begovich, C.L. (Oak Ridge 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 6p. 
Dep. NTIS, PC A02/MF AO1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

The Monte Carlo computer code SPOOR permits simple 
trajectories of individual tracer particles in the atmosphere to be 
followed. As originally formulated, SPOOR provided the motion of 
the centroid of a puff of airborne tracers released instantaneously 
from a fixed source and the time evolution of the puff shape. 
SPOOR has now been modified to allow for continuous particle 
emission from a smoke stack. Comparisons were made with experi- 
mental data. (LTW) 


29308 (COO—2360-4) Progress and problems in regional numeri- 
cal weather prediction. Kreitzberg, C.W. (Drexel Univ., Philadelphia, 
Pa. (USA)). 1977. Contract EY-76-S-02-2360. 28p. (CONF-770473— 
1). Dep. NTIS, PC A03/MF AO1. 
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From Symposium on computational fluid mechanics; New 
York City, NY, USA (16 Apr 1977). 

The status of research and development on numerical weath- 
er prediction at a new (smaller) scale is reviewed. This regional scale 
uses a horizontal mesh size of about 35 kM over a horizontal domain 
size of about 1700 kM squared. The model forecasts weather, includ- 
ing clouds and stratiform (steady) and cumulus (showery) precipita- 
tion out to 24 h beyond the latest observation time. Technological 
developments permitted this research to begin in 1970 and a proto- 
type system for operational weather forecasting will be completed in 
1980. The principal gains are expected to be in the accuracy and 
detail of precipitation forecasts and cloudiness forecasts, including 
the effects of terrain and (parameterized) cumulus convection. The 
principal problem area is the development of techniques to incorpo- 
rate into the preceding forecast, more recent, detailed observations 
from surface-based and satellite observations. Other problems in- 
clude parameterization of small scale physical processes, particularly 
those associated with cloudiness and topography, such that these 
processes properly interact with the dynamics of scales resolved by 
the model. Statistical treatment of model output, expression of 
predictions in statistical terms, and meaningful verification measures 
are all very important to an effective forecast system. The optimiz- 
ation of the entire system is important to both the quality and the 
cost of an operational system. 


29309 (EML—337) Quarterly report of the Department of 
Energy, Division of Operational and Environmental Safety: quality 
assurance program. (Department of Energy, New York (USA). Envi- 
ronmental Measurements Lab.). 1 Feb 1978. 136p. Dep. NTIS, PC 
A07/MF AOl. 

This report presents data from the fifth quarterly set of 
environmental radioactivity quality assurance samples (QAP-V). 
The appendix presents the data from QAP-I, II, III and IV. Data are 
presented on the radioactivity in samples of air, soil, vegetation, 
tissue, and water. 


29310 (EML—337(App.)) Quarterly report of the Department of 
Energy, Division of Operational and Environmental Safety: quality 
assurance program. (Department of Energy, New York (USA). Envi- 
ronmental Measurements Lab.). 1 Feb 1978. 59p. Dep. NTIS, PC 
A04/MF AO1. 

This report presents data from the fifth quarterly set of 
environmental quality assurance samples (QAP-V). The appendix 
presents the data from QAP-I, II, III, and IV. Data are presented on 
radioactivity in samples of air, soil, vegetation, tissue, and water. 


29311 (NASA-CR—137083) Computed linewidths of SO2. Toj- 
wani, G.D.T. (Tennessee Univ., Knoxville (USA)). Nov 1972. 36p. 
NTIS, PC A03/MF 01. 

Self-broadened and foreign-gas (nitrogen and oxygen) broad- 
ened linewidths of sulfur dioxide, for both type A and type B bands, 
were calculated using the Anderson-Tsao-Curnutte theory of line 
broadening. Computed values of these linewidths at 300°K are given 
for all the transitions with J < 20 and K-: < 15. Air-broadened 
linewidths were also calculated for sulfur dioxide at 250°K and 
200°K for these transitions. 


29312 Role of fluctuations of vertical and horizontal wind and 
particle concentration in the deposition of dust suspended by wind. 
Gillette, D.A.; Porch, W.M. (National Center for Atmospheric 
Research, Boulder, Colorado 80307). J. Geophys. Res.; 83: No. Cl, 
409-414(20 Jan 1978). 

Fluctuating quantities of vertical wind speed, horizontal wind 
speed, and concentration of particles with radii between 0.5 and 3 
pum were observed for dusty air generated by wind erosion of soil a 
short distance upwind of the sensors. Probability distributions for the 
fluctuating quantities showed a form that was explained by a strong 
correlation of particle concentration with wind speed momentum 
flux downward, and particle flux downward. A distribution showing 
percentage of the particle flux indicated that the most effective 
fluctuation scales were within 1-3 standard deviations of the means. 
The distribution showed that much of the flux was counter to the 
gradient in a rather inefficient turbulent mixing process. Observa- 
tions that a large contribution to total particle flux occurs at horizon- 
tal wind speeds as high as 3 standard deviations above the mean 
would indicate that wind tunnel tests with a distribution of horizon- 
tal wind s $ narrower than, distributions of natural winds may 
give significantly different suspension results for wind erosion stud- 
ies. The authors interpret the strong correlation of horizontal wind 
speed and particle concentration to show a very fast response of 
small particle input by ‘sandblasting’ (disaggregation of small parti- 
cles from larger particles and splashing of loose small particles from 
the surface). This sandblasting is driven by saltation of larger sand 
grains, a process which is highly responsive to gusts. 


29313 National survey of elements and radioactivity in fly ashes. 
Absorption of elements by cabbage grown in fly ash—soil mixtures. 
Furr, A.K. (Virginia Polytechnic Inst. and State Univ., Blacksburg); 
Parkinson, T.F.; Hinrichs, R.A.; Van Campen, D.R.; Bache, C.A.; 
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Gutenmann, W.H.; St. John, L.E. Jr.; Pakkala, I.S.; Lisk, D.J. 
Environ. Sci. Technol.; 11: No. 13, 1194-1201(Dec 1977). 

An analytical survey of 45 elements was conducted in fly 
ashes from 21 states by use of several instrumental methods. A high 
degree of correlation was found between the concentrations of pairs 
of chemically similar elements in the fly ashes and between the 
magnitude of gamma emission of the fly ashes and their respective 
concentrations of Th or U. Cabbage was grown to maturity in 
potted soil amended with 7 percent (w/w) the various fly ashes. The 
concentrations of As, B, Mo, Se, and Sr in the cabbage showed a 
high degree of correlation with those in the respective fly ashes in 
which the plants were cultured. 


29314 Contamination effects on ozone formation in smog cham- 
bers. Bufalini, J.J.; Walter, T.A.; Bufalini, M.M. (Environmental 
Protection Agency, Research Triangle Park, NC). Environ. Sci. 
Technol.; 11: No. 13, 1181-1185(Dec 1977). 

High ozone concentrations observed when “clean” air is 
irradiated in smog chambers are a result of chamber contamination. 
Modeling results show that in the ppB range, NOz and HONO can 

roduce significant O; levels when irradiated in the presence of 
ormaldehyde. Nitrogen dioxide is slightly more efficient in produc- 
ing ozone than HONO, whereas both are much more so than 
HONO:. A mechanism for NO/sub x/ regeneration from HONO: 
hotolysis is suggested. All of these contaminants (NO:HONO, 

ONO:, and CH2O) can explain the high Os; values observed in 
smog chambers. 


29315 Determination of submicron atmospheric aerosol size dis- 
tributions by use of continuous analog sensors. Sverdrup, G.M.; 
Whitby, K.T. (Univ. of Minnesota, Minneapolis). Environ. Sci. Tech- 
nol.; 11: No. 13, 1171-1176(Dec 1977). 

A method for determining size distributions of submicron 
atmospheric aerosols is presented. This method consists of continu- 
ously monitoring three integral aerosol parameters and the ambient 
rh, and then inverting these data to recover the three weightings 
(number, surface, and volume) of the aerosol size distribution. The 
outputs of condensation nuclei counter, electrical aerosol charger, 
and integrating nephelometer are inverted using a composite submi- 
cron size distribution model consisting of two log-normal function 
components. The results of 15 data inversions are compared with 
direct size distribution measurements obtained with an electrical 
aerosol analyzer and optical particle counter. Values for the total 
particle number concentration and the aerosol light scattering coeffi- 
cient are identical for the two types of measurement. The data 
inversions give values for the total surface and volume concentra- 
tions on the average 6.2 and 12 percent higher than the direct 
measurements. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 29363 


CHEMICALS MONITORING AND TRANSPORT 
REFER ALSO TO CITATION(S) 27967, 28940 


29316 (AD-A—044150) Environmental pollution: Air pollution. 
Particulate matters. Report bibliography October 1942—<April 1977. 
(Defense Documentation Center, Alexandria, Va. (USA)). Aug 
1977. 360p. (DDC/BIB—77/10). NTIS PC A16/MF AO1. 

This bibliography contains citations of reports dealing with 
air pollution - particulate matters; analysis of atmospheric aerosols 
and particulate matters, specifically particle size, measurement, dis- 
tribution and identification of pollutants; atmospheric motion of 
aerosol particles such as scattering, settling, diffusion, and transport 
properties; and, other topics such as dust and pollens. Corporate 
Author-Monitoring Agency, Subject, Title and Personal Author 
Indexes are provided. (Author) 


29317 (ANL-IIPP—2) Evaluation of emission control strategies 
for sulfur dioxide and particulates in the Chicago metropolitan air 
quality control region. Norco, J.E.; Snider, M.A.; Roberts, J.J.; 
Croke, K.G.; Cohen, A.S.; Kennedy, A.S.; Skala, O. (Argonne 
National Lab., Ill. (USA)). Dec 1970. Contract W-31-109-ENG-38. 
227p. NTIS, MF AO1. 

Portions of document are illegible. 

This report documents all aspects of the analyses of long- 
range regulations for control of SO: and particulates in the Chicago 
Metropolitan Air Quality Control Region: dispersion model, strategy 
model, emission inventory, present + -y- air quality, a compendi- 
um of possible control regulations for SO2 and particulates, and 
extensive calculational results. The application of the Air Quality 
Display Model (AQDM), a computer program designed to estimate 
the spacial distribution of sulfur dioxide and particulate concentra- 
tions, is described. The AQDM, which is derived from the Martin- 
Tikvart [1968] diffusion model, is based on the Gaussian-diffusion 
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equation which describes the spreading, or diffusing, of a plume as it 
is transported downwind from an elevated, continuously emitting 
point source. The model is utilized here to compute annual, arithme- 
tic-, and geometric-mean ground-level pollutant concentrations re- 
sulting from specified point and area sources. The model calculates 
the effects of each source on each receptor for the observed combi- 
nations of wind direction, wind speed, and stability class. The 
relative frequency of occurrence for each combination is then in- 
cluded as a factor, and the resulting data are summed for each 
receptor over all combinations and all sources. 


29318 (COO—2874-19) Relation of air pollution to mortality in 
New York City. Goldstein, I.F.; Goldstein, M.; Landovitz, L. (Co- 
lumbia Univ., New York (USA). School of Public Health; Yeshiva 
Univ., New York (USA). Belfer Graduate School of Science; City 
Univ. of New York, N.Y. (USA). Graduate Center). 1977. Contract 
EY-76-S-02-2874. 17p. Dep. NTIS, PC A02/MF AOI. 

The ambiguities and uncertainties of data on the relationship 
between SOz air pollution and mortality of a metropolitan popula- 
tion are discussed. 


29319 (ERDA—77-104/1) Environmental monitoring at major 

U.S. Energy Research and Development Administration contractor 

sites: calendar year 1976. Volume 1. (Energy Research and Develop- 

ment Administration, Washington, D.C. (USA). Div. of Operational 

— Environmental Safety). Aug 1977. 779p. Dep. NTIS, PC A99/ 
F AOl. 

The purpose of this compilation is to present, in a central 
reference document, all of the individual annual reports summarizing 
the results of the environmental monitoring programs conducted at 
each of the Energy Research and Development Administration 
(ERDA) sites having a potential for environmental impact or which 
release a significant quantity of radioactivity or nonradioactive pol- 
lutants. Data on the levels of radioactivity and nonradioactive pol- 
lutants in effluents and the environs at each site are given, and 
effluent and environmental measurements and sampling results are 
evaluated in relation to the appropriate standards for environmental 
protection, including estimates of potential radiation exposures off- 
site. It is noteworthy that, in most cases, the potential offsite expo- 
sures are so low they cannot be determined by direct measurement 
methods but must be estimated by calculational techniques. All 
potential offsite exposures to members of the public from routine 
effluent releases in 1976 were less than 5 mrem/yr (i.e., less than one 
percent of the established radiation protection guidelines for expo- 
sure of the public). Additionally, the estimated collective man-rem 
dose potential to all members of the public within an 80 Km radius at 
all ERDA sites is less than .02 percent of the estimated man-rem 
dose due to natural and background environmental radiation. 


29320 (ERDA—77-104/2) Environmental monitoring at major 

U.S. Energy Research and Development Administration contractor 

sites: calendar year 1976. Volume 2. (Energy Research and Develop- 

ment Administration, Washington, D.C. (USA). Div. of Operational 

— Environmental Safety). Aug 1977. 738p. Dep. NTIS, PC A99/ 
F AOl. 

The purpose of this compilation is to present, in a central 
reference document, all of the individual annual reports summarizing 
the results of the environmental monitoring programs conducted at 
each of the Energy Research and Development Administration 
(ERDA) sites having a potential for environmental impact or which 
release a significant quantity of radioactivity or nonradioactive pol- 
lutants. Data on the levels of radioactivity and nonradioactive pol- 
lutants in effluents and the environs at each site are given, and 
effluent and environmental measurements and sampling results are 
evaluated in relation to the appropriate standards for environmental 
protection, including estimates of potential radiation exposures off- 
site. It is noteworthy that, in most cases, the potential offsite expo- 
sures are so low they cannot be determined by direct measurement 
methods but must be estimated by calculational techniques. All 
potential offsite exposures to members of the public from routine 
effluent releases in 1976 were less than 5 mrem/yr (i.e., less than one 
percent of the established radiation protection guidelines for expo- 
sure of the public). Additionally, the estimated collective man-rem 
dose potential to all members of the public within an 80 Km radius at 
all ERDA sites is less than .02 percent of the estimated man-rem 
dose due to natural and background environmental radiation. 


29321 (LBL—6818) Design and performance chrracteristics of a 
sensitive carbon monoxide optoacoustic detector. Gerlach, R.; Amer, 
N.M. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.; 
California Univ., Berkeley (USA). Dept. of Physics). 1978. Contract 
W-7405-ENG-48. 26p. (CONF-780313—1). Dep. NTIS, PC A02/ 
MF AOl. 


From American Physical Society meeting; Washington, DC, 
USA (27 Mar 1978). 

Laser optoacoustic detection of carbon monoxide with a 
sensitivity of 0.15 parts per million has been achieved. A carbon 
monoxide laser oscillating on transitions in the fundamental 1 — 0 
band, intensity modulated by means of an electro-optic modulator, 
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was used. The performance of acoustically resonant and nonresonant 
optoacoustic cells was compared, and it was found that the minimum 
detectable concentration was lower for the resonant cell, but that the 
nonresonant cell was more suitable for operation at pressures below 
atmospheric pressure. The pressure dependence of the optoacoustic 
signal is discussed in the context of atmospheric absorption. 


29322 (N—74-34114) Chemistry and diffusion of aircraft ex- 
hausts in the lower stratosphere during the first few hours after fly-by. 
Hilst, G.R. (Aeronautical Research Associates of Princeton, Inc., 
N.J. (USA)). Jul 1974. 76p. NTIS, PC A05/MFAO1. 

The chemistry and diffusion of aircraft exhausts in the lower 
stratosphere are theoretically examined in connection with the possi- 
bility of ozone depletion by supersonic aircraft. The hydrogen- 
nitrogen-oxygen reaction systems in the lower stratosphere are ex- 
amined in terms of their perturbation by aircraft engine exhaust 
plumes, and the joint effects of diffusive mixing and chemical kinet- 
ics on reactions between exhaust species and atmospheric ozone are 
analyzed using a second-order closure diffusion/chemistry model. 
Estimates of nitrogen oxide emissions and initial plume NOx concen- 
trations in the core of the post-vortex plume are between 10 to the 
12 and 10 to the 14 molecules/cu cm. When NOx concentrations 
exceed 10 to the 12 molecules/cu m, ozone concentrations are 
rapidly suppressed, and nitric acid formation is inhibited. When NOx 
concentration exceeds 10 to the 13 molecules/cu cm, ozone destruc- 
tion is essentially complete, resulting in an ozone-hole in that region 
(generally the plume core). Thus, under reasonable emission rates of 
nitric oxide, a significant ozone-hole appears possible. Significant 
conversion of NOx to HNOs during the first few sunlit hours after 
fly-by appears possible only under extreme concentrations of water 
vapor and/or photolysis rates and minimum NO emissions. 


29323 (NTIS/PS—77/0840) Water pollution in estuaries and 
coastal zones. Volume 2. 1975-September 1977 (a bibliography with 
abstracts). Report 1964-Sep 77. Brown, R.J. (National Technical 
Information Service, Springfield, Va. (USA)). Oct 1977. 220p. NTIS 
PC NO1/MF NO1. 

The bibliography contains selected abstracts of research re- 
ports covering studies dealing with water pollution from estuarine 
and coastal development, the effects of this pollution, and its control. 
The reports are general in nature so as to be of interest to any coastal 
area. The topics include pollution as related to urbanization, govern- 
ment actions, coastal planning, natural resource development, and 
sewage and solid waste disposal. Specific biological and oceanogra- 
phic studies have been excluded. (This updated bibliography con- 
tains 215 abstracts, 70 of which are new entries to the previous 
edition.) 


29324 (NTIS/PS—77/0853) Nitrogen oxide air pollution. Part 3. 
Atmospheric chemistry (a bibliography with abstracts). Report for 
1964-Sep 77. Cavagnaro, D.M. (National Technical Information 
Service, Springfield, Va. (USA)). Oct 1977. 177p. NTIS PC NO1/ 
MF NOl. 

Photochemical air pollution models, smog chemistry and 
reactivity, and SST exhaust effects are covered. Auroral and upper 
atmospheric chemistry and photochemistry of naturally occurring 
nitrogen oxides are excluded. (This updated bibliography contains 
172 abstracts, 46 of which are new entries to the previous edition.) 


29325 (NTIS/PS—77/1053) Odor pollution (a bibliography with 
abstracts). Report for 1964-Nov 77. Kenton, E. (National Technical 
Information Service, Springfield, Va. (USA)). Dec 1977. 283p. NTIS 
PC NO1/MF NO1. 

The bibliography covers research on odorous air pollutants 
and odors and tastes in water. Sources include agricultural and 
livestock wastes, sewage sludge, industrial wastes, stack emission, 
vehicular exhausts, dredge spoil, rendering plants, hospitals, oil 
spills, and polluted water streams. Treatment methods, environmen- 
tal proiection, and human factors are cited. (This updated bibliogra- 
phy contains 278 abstracts, 55 of which are new entries to the 
previous edition.) 


29326 (PB—239467/AS) Infrared gas filter correlation instru- 
ment for in-situ measurement of gaseous pollutants. Final report. 
Burch, D.E.; Bryvnak, D.A. (Philco-Ford Corp., Newport Beach, 
Calif. (USA). Aeronutronic Div.). Dec 1974. 64p. (EPA—650/2-74- 
094). NTIS, PC A04/MF AOl1. 

An infrared gas filter correlation instrument for measuring the 
concentrations of carbon monoxide, nitric oxide, sulfur dioxide, 
hydrogen chloride, and hydrogen fluoride in the effluent of station- 
ary sources is described. An infrared beam is directed across the 
stack to a retroreflector and back so that the instantaneous average 
concentration is measured continuously without disturbing the con- 
stituents of the effluent. A small, removable, fixed-position grating 
monochromator acts as a unique optical filter that passes narrow 
spectral intervals that are centered at wavelengths where the gas to 
be detected absorbs. One grating monochromator is used for CO and 
NO, another for SO2 and HCl, and a third for HF. The useful ranges 
of concentration times path length, in atm cm, over which the gas 
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can be measured are 0.005-0.04 for NO; 0.0013-0.15 for CO; 0.001-4.0 
for SO2; 0.0003-0.2 for HCI; and 0.0001-0.92 for HF. Discrimination 
against other gases in the effluent is excellent. Field tests of the 
instrument on the smokestack of a coal-burning power plant were 
satisfactory. Minor problems encountered included the accumulation 
of dirt on the windows, binding of the window shutters, and difficul- 
ties in changing the detector without exposing it to the sunlight. 


29327 (PB—271511) Tracer study of power plant emission trans- 
port and from the Oxnard/Ventura Plainlain. Final report. 
Shair, F.H.; Lamb, B.K.; Lorenzen, A. (California Inst. of Tech., 
Pasadena (USA). Div. of Chemistry and Chemical Engineering). 
Feb 1977. Contract ARB-5-306. 209p. NTIS PC A10/MF AOI. 
Atmospheric tracer experiments were conducted in order to 
determine the transport and dispersion associated with pollutants 
emitted from the Ormond Beach Generating Station. Sulfur hexa- 
fluoride tracer was released and air samples were collected along 
automouile traverses. In addition to the automobile traverse data, 
hourly averaged air samples were collected, at each of eight stations. 
The data clearly show that pollutant transport occurs from the 
Oxnard/Ventura Plain along the Malibu coast into the Lennox area 
of the Los Angeles Basin, and along an inland route into the San 
Fernando Valley as far east as Burbank. These tracer data were 
found to be consistent with air parcel trajectories computed from the 
available meteorological data. Pollutants emitted from the Ormond 
Beach Generating Station, under the test conditions, were deter- 
mined to be diluted by approximately 100,000 upon reaching the San 
Fernando Valley and upon reaching the Los Angeles Basin. 


29328 (PB—271513) Standardization of stationary source method 
for vinyl chloride. Final Scheil, G.W. (Midwest Research 
Inst., Kansas City, Mo. (USA)). May 1977. Contract EPA-68-02- 
1098. 52p. NTIS PC A04/MF AO1. 

A program was conducted to evaluate the proposed EPA 
Method 106 - Determination of Vinyl Chloride from Stationary 
Sources. Vinyl Chloride samples in Tedlar bags remain stable for 
more than one week. Aluminized Mylar bags can also be used if the 
samples are analyzed within two days. Several compounds can 
interfere with the gas chromatographic analysis by forming a single 
unresolved peak with vinyl chloride. Acetaldehyde and ethylene 
oxide are serious interferences with methanol and isobutane interfer- 
ing under some conditions. Retention indices have been measured 
for several compounds on three useful GC columns. Nearly all 


samples can be satisfactorily resolved with the proper choice of 
column. Pressurized gas cylinders of vinyl chloride in nitrogen were 
used for calibrations. The cylinders were standardized against gravi- 
metrically calibrated vinyl chloride permeation tubes. Field tests 
were also made at a polyvinyl chloride plant and a vinyl chloride 
monomer plant. No serious problems with the method were found in 
the field tests. 


29329 (PB—271656) Alarm-level monitor for SO. emissions from 
stationary sources. Final report July 1975—May 1976. Wallace, 
D.A.; Perkins, W. (International Biophysics Corp., Irvine, Calif. 
= Feb 1977. Contract EPA-68-02-2233. 34p. NTIS PC A03/ 


A field prototype, alarm-level monitor for SO2 emissions from 
stationary sources was designed, fabricated and tested. The monitor 
was — to be inexpensive, simple to operate, and easily main- 
tained. The monitoring system is an extractive type that employs an 
air aspirator to pull a sample through a probe and sample condition- 
ing assembly. The gas sample flows through an analyzer that con- 
tains an electrochemical cell as the sensing element. The analyzer 
has the sensitivity to detect SO. concentrations in a single range 
from 0 to 1000 per million. Visual and audible alarms are 
activated when 2 emissions are in excess of a preset level. 


(PB—271887) Assessment of railroad fuel use and emis- 
sions for the regional air pollution study. Wiltsee, K.W.; Khanna, 
S.B.; Hanson, J.C. (Abcor, Inc., Wilmington, Mass. (USA). Walden 
Research Div.). Apr 1977. Contract EPA-68-02-1895. 95p. 

A methodology has been developed for calculating and re- 
porting fuel use and air pollutant emissions from railroad locomotive 
activity. The procedure uses automated techniques to report rail 
activity on a variable-sized grid system. Separate methodologies 
were developed for the two major types of rail activity - road or 
line-haul operation and activity within switch yards. The methodolo- 
gy for road locomotives uses a line source concept and synthesizes 
the rail network by a series of links connecting a system of node 
points within the study area. The methodology for switch yard 
Operation uses an area source concept. Both methodologies use as a 
basic unit locomotive horsepower-hours and were programmed to 
provide an analysis of fuel use and emissions for five criteria pollut- 
ants on a grid-by-grid basis as well as for the entire study area. 


29331 (PB—271892) Emission density zoning. Final report. 
Benesh, F.H.; McLellan, P.D.; Mills, M.T.; Patterson, R. (GCA 
Corp., Bedford, Mass. (USA). GCA Technology Div.). Mar 1977. 
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Contract EPA-68-02-1376. 192p. (GCA-TR—77-01-G). NTIS PC 
A09/MF AOl. 

Emission density zoning is an air quality control strategy 
whereby all parcels of land within an air quality maintenance area, 
excluding ublic rights of way and reserved open space, are assigned 
maximum legal emission allowances for particulate matter and sulfur 
oxides, expressed in terms of mass of pollutant per time period per 
lot area. The subject of this publication is the development of criteria 
for (a) itioning an air quality maintenance area into component 
areas, &) the setting of emission density limits for all land uses in 
each component area and, tely, all major emission sources, and 
(c) the revision of the emission density limits as conditions change. 
The criteria are then translated into a generalizable decision model, a 
linear program, for setting the emission density limits. The criteria 
and model are tested in two air quality maintenance areas, Baltimore 
and Louisville. 


29332 (PB—271907) Voluntary environmental activities of large 
chemical companies to assess and control industrial chemicals. Final 
report. (Environmental Protection Agency, Washington, D.C. 
(USA). Office of Toxic Substances). Sep 1976. 20p. (EPA—560/4- 
76/009). NTIS PC A02/MF AO1. 

This report is intended to help clarify the extent and charac- 
ter of the activities of companies in the United States with sales of 
industrial chemicals exceeding $300 million annually to assess and, as 
necessary, control these chemicals beyond the environmental re- 
quirements set forth by Federal, State, and local authorities. The 
report should help establish a baseline of such activities as of early 
1976. The impact of Governmental efforts to stimulate additional 
activities in the future can then be judged against this baseline. 


29333 (PB—271915) Market input/output studies. Task IV. Po- 
lybrominated biphenyls. Final technical report. Neufeld, M.L.; Sitten- 
field, M.; Wolk, K.F. (Auerbach Associates, Inc., Philadelphia, Pa. 
(USA)). Aug 1977. Contract EPA-68-01-1996. 86p. (AAI—2378/ 
2379-104-TR-3). NTIS PC A05/MF AO1. 

The recent Michigan incident, in which livestock feed was 
contaminated by polybrominated biphenyls (PBBs), prompted this 
investigation. This report reviews the technical and commercial 
history of PBBs and also gives a general overview of the production, 
consumption and ultimate fate of these compounds. A detailed 
discussion of the manufacturing process and consumption patterns 
identifies possible points of entry of PBBs into the environment. A 
summary of air emissions, and the technology involved is discussed; 
and the ultimate disposal of liquid and solid waste material was 
investigated. Finally, a cost/performance analysis of alternative 
flame retardant is presented. 


29334 (PB—271922) Improvements to single-source model. 
Volume 2. Testing and evaluation of model improvements. Final 
Report. Mills, M.T.; Stern, R.W.; Vincent, L.M. (GCA ee Bed- 
ford, Mass. (USA). GCA Technology Div.). Jan 1977. mtract 
ee 174p. (GCA-TR—76-6-G(2)). NTIS PC A08/MF 
AOl. 

The main purpose of this study was to determine whether 
alternate methods for stability index assignment and dispersion calcu- 
lation would yield better agreement between measured and calculat- 
ed cumulation frequency distributions of 1-hour SO2 concentrations 
when used in the EPA Single Source Model. The following disper- 
sion curves were tested: Pasquill-Turner, Gifford-Briggs, Smith- 
Singer and F. B. Smith. A fractional stability assignment technique 
based upon the work of F. B. Smith was also investigated. Based 
upon model validation results for the Canal Power Plant in Massa- 
chusetts and the Muskingum Power Plant in Ohio, the Pasquill- 
Turner dispersion curves and stability index assignment algorithm 
currently used in the model were found to give the best agreement 
with measured concentration distributions. During the course of the 
study the incorporation of a variable stack gas exit velocity was 
evaluated and found not to appreciably affect the model predictions. 


29335 (PB—271927) Regional transport and transformation of 
sulfur dioxide to sulfates in the United States. Altshuller, A.P. 
(Environmental Protection Agency, Research Triangle Park, N.C. 
(USA). Environmental Sciences Research Lab.). Jun 1977. 59p. 
NTIS PC A04/MF AO1. 

Trends in and relationships between ambient air SO. and 
sulfate concentrations at 48 urban and 27 nonurban sites throughout 
the United States between 1963 and 1974 have been analyzed. ge 
decreases in SO, concentrations at urban sites in the eastern and 
midwestern United States have been accompanied by modest de- 
creases in sulfate concentrations. Large variations in SO2 emissions 
among air quality control regions also result in much smaller vari- 
ations in sulfate concentrations. Large changes in the patterns of SO, 
emissions have little impact on sulfate concentrations in most air 
quality regions. Comparisons of air quality regions with similar SO. 
emission levels and patterns of emissions in the eastern and western 
United States and of SO2, sulfate, and vanadium relationships be- 
tween urban-suburban and urban nonurban sites lead to the same 
conclusion. Long-distance SO. transport with chemical conversion 
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of SO2 to sulfates over ranges of hundreds of kilometers or more 
provides a consistent explanation for all of the observed results. This 
conclusion has been suggested earlier, and the present analysis 
strongly supports previous discussions. Reduction of sulfate concen- 
tration levels will require strenuous efforts to control SO2. Also, 
large new additions to utility capacity in western areas may lead to 
significant increases in western sulfate concentration levels. The 
pg of research activities required to quantitate crucial experimen- 
parameters are discussed. 


29336 (PB—271969) Source assessment: acrylonitrile manufac- 
ture (air emissions). Final report May 74—Jul 77. Hughes, T.W.; 
Horn, D.A. (Monsanto Research Corp., Dayton, Ohio (USA)). Sep 
1977. Contract EPA-68-02-1874. 123p. (MRC-DA—S537). NTIS PC 
A06/MF AOl1. 

The report gives results of an analysis of atmospheric emis- 
sions from propylene-based acrylonitrile manufacturing plants. Un- 
controlled and controlled emission factors are given for each species 
emitted to the atmosphere from each source within a typical plant, 
based on field sampling data and engineering estimates. Emissions 
data are used to calculate several factors designed to quantify the 
hazard potential of the emissions. A detailed process description and 
flow sheet are presented for the SOHIO process. Present and future 
aspects of pollution control technology in the industry are discussed. 
Economic and production trends in the acrylonitrile industry and in 
each of the industries that are consumers of acrylonitrile are ana- 
lyzed. 


29337 (PB—271986) Source assessment: overview and prioritiza- 
tion of emissions from textile manufacturing. Final report Feb 76—Jan 
77. Wachter, R.A.; Archer, S.R.; Blackwood, T.R. (Monsanto Re- 
search Corp., Dayton, Ohio (USA)). Sep 1977. Contract EPA-68-02- 
1874. 142p. (MRC-DA—702). NTIS PC A07/MF AOl1. 

The report gives an overview of air pollution emission levels 
and a ranking of the public health hazard potential of textile manu- 
facturing operations. The textile industry was defined and catego- 
rized by Bureau of the Census Standard Industrial Classification 
(SIC) Codes. Flow charts of production were developed along with 
production rates per SIC code. Sources of emissions were defined 
and emission quantities computed on the basis of an extensive 
literature survey and engineering analysis. Mass emissions from 
textile sources were determined on a state-by-state and national basis 
for criteria pollutants (carbon monoxide, particulate matter, nitrogen 
oxides, hydrocarbons, and sulfur dioxide). The health hazard poten- 
tial of each source was quantified through impact factors based on 
downwind exposure to concentrations of pollutants in relation to 
hazard factors for those pollutants. 


29338 (PB—271989) Generation of fumes simulating particulate 
air pollutants. Final report Jan 75-——-Apr 77. Carroz, J.W.; Oden- 
crantz, F.K.; Finnegan, W.G. (Naval Weapons Center, China Lake, 
Calif. (USA)). Jul 1977. 100p. NTIS PC AOS/MF AO1. 

The report describes techniques developed for generating 
large quantities of reproducible, stable, inorganic, fine-particle aero- 
sol fumes. These fumes simulated particulate air pollutants emitted 
from power generation, basic oxygen furnaces, electric arc furnaces, 
and zinc smelting. The aerosols were generated by burning flamma- 
ble solutions containing appropriate soluble compounds (e.g., ni- 
trates) of the desired elements. In the flame, these compounds 
decomposed to oxides. Particle size determinations were made using 
scanning and transmission electron microscope (SEM and TEM) 
photographic analysis of captured particles, as well as Whitby and 
Royco aerosol analyzers. The generated aerosol flow rates were as 
high as 42 cu m per min (148 cfm); particle loadings were as high as 
16.8 g per cu m at STP. For most aerosols the aerosol particle and 
condensation nuclei concentrations were of the order of 10 to the 9th 
power particles per cu cm. The aerosol volume median diameters 
varied from less than 0.015 to greater than 4.7 micrometers and were 
primarily a function of the solution ingredients. Methods were 
developed to vary the SO2 concentration and particle resistivities. 


29339 (PB—272290) Ozone in clean remote atmospheres: concen- 
trations and variabilities. Final report. Singh, H.B.; Ludwig, F.L.; 
Johnson, W.B. (Stanford Research Inst., Menlo Park, Calif. (USA). 
——a Sciences Lab.). Jun 1977. 160p. NTIS PC A08/MF 
A0l. 

This report describes a study to further understand the rea- 
sons for elevated oxidant levels in nonurban areas. Available field 
data dealing with nonurban photochemical air pollution are critically 
examined with major attention to such factors as the natural back- 
ground distribution frequencies for ozone, hydrocarbons, and nitro- 
gen oxides; correlations between rural ozone and meteorological 
variables, as well as geographical considerations; and of urban air 
intrusion upon the distribution frequency of natural ozone. Future 
~ and experimental studies to fill in the data gaps are recommend- 


29340 (PB—272293) Chemistry, dispersion, and transport of air 
pollutants emitted from fossil fuel power plants in California. Ground 
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level pollutant measurement and analysis. Final Richards, 
L.W.; Avol, E.L.; Harker, A.B. (Rockwell International Corp., 
Newbury Park, Calif. (USA). Air Monitoring Center). Feb 1976. 
Contract ARB-3-916. 358p. NTIS PC A1l6/MF AO1. 

A study of electric agers 3 plants ays provided for the 
collection of field data in the relatively clean Monterey Bay area, 
and in the South Coast Air Basin (SCAB). On the six days in the 
SCAB, a well-defined plume followed the same trajectory each 
afternoon, and it was difficult to distinguish after passing over the 
Puente Hills 39 km (24 mi) from the plants. Ground level impacts of 
the primary pollutants in the plumes were well below air quality 
standards. The dominant chemistry in the plumes was the mixing of 
NO with ambient ozone to produce NO. There was no evidence of 
photochemical conversion of NO to NOs in the first 19 km (12 mi or 
1.5 hr), nor of sulfate formation from SO2. A SO2 oxidation rate of 
2%/hr would have been clearly measurable. Nitrate concentrations 
in the SCAB plumes were below background concentrations when 
the background sulfate concentrations were low. 


29341 (PB—274037) Optimum site exposure criteria for SO. 
monitoring. Final report. Ball, R.J.; Anderson, G.E. (Center for the 
Environment and Man, Inc., Hartford, Conn. (USA)). Apr 1977. 
Contract EPA-68-02-2045. 181p. NTIS PC A09/MF AO1. 

This report presents procedures and exposure criteria for 
selecting SO2 monitoring sites. Data uses are first reviewed and 
summarized; from this summary a list of specific siting objectives is 
developed. Site selection procedures were then prepared for specific 
site types each of which was associated with either a grouping of 
siting objectives or with an individual objective. Detailed procedures 
are provided for selecting sites to measure regional mean concentra- 
tions, interregional SO. transport, representative concentrations for 
areas of various sizes, peak concentrations in urban areas, and 
emergency episode levels. Recommendations and the rationale for 
inlet height and orientation, and for minimizing undue influence 
from nearby sources are presented. Sources of special information 
and data relevant to selecting specific sites and guidelines for deter- 
mining locations of sites for satisfying specific objectives are pro- 
vided in a series of appendices. A bibliography, conveniently ar- 
ranged according to specific subject areas, is included. 


29342 (PB—274472) Air quality modeling study to analyze the 
impact of various SO, control strategies on ambient air quality in the 
San Francisco Bay area. Final report. Koch, R.C.; Pelton, D.J.; 
Hwang, P.H. (Geomet, Inc., Gaithersburg, Md. (USA)). Feb 1977. 
Contract EPA-68-02-1442. 87p. (GEOMET-EF—S503). NTIS PC 
A05/MF AOl1. 

The work was performed as a task under a level-of-effort 
contract. This report presents the procedures used, the results of the 
study, and the data used in Volume I. Volume II contains the 
voluminous information used for model validation, meteorological 
input data, and some of the model output information. 


29343 Capture threshold of male pink bollworm moth with gossy- 
plure, and its effect on boll infestation and frequency of insecticidal 
treatment. Teich, I.; Neumark, S.; Jacobson, M. (Minist of —_— 
Jaffa, Isr). J. Environ. Sci. Health, Part A; A12: No. 8, 423-430(1977). 

The continuous use of gossyplure-baited traps in 1974-1975 
for monitoring infestations of the pink bollworm moth in cotton 
fields succeeded in reducing the percentage of infested bolls to less 
than 5%. The average number of insecticidal treatments necessary to 
control the pest was likewise reduced from 5.8 in 1974 to 1.64 in 
1975 and from 2.9 to 2.21. The monitoring threshold of 8 males 
captured per trap per night to determine the need for pesticide 
treatment, instituted in 1975, proved, as expected, to be a less 
accurate yardstick than the threshold of 5 males per trap per night 
previously recommended. Crude or distilled cottonseed oil was more 
efficient for use in the trap cups than the aqueous detergent solution 
used heretofore, and the traps themselves were considerably im- 
proved by providing a plastic rooflet above the cups. 6 refs. 


29344 (UCRL—80412) Characterization of trace element emis- 
sions from coal-fired power plants. Ondov, J.M.; Ranaini, R.C. Bier- 
mann, A.H. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 17 Feb 1978. Contract W-7405-ENG-48. 21p. (CONF- 
771072—6). Dep. NTIS, PC A02/MF AOl1. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

Samples of suspended particulate material collected in-stack 
and in the plume at two major Western power plants were analyzed 
for up to 45 elements using instrumental neutron activation analysis, 
atomic absorption spectroscopy, and x-ray fluorescence. Enrich- 
ments of trace species are compared as a function of particle size 
from each of the units tested at several distances in the plume. The 
results of our studies are compared with other trace element studies 
of coal-fired power plants. Geochemical enrichments of trace ele- 
ments in coal and enrichment processes occurring during combus- 
tion in power plants, and atmospheric transport are discussed. Trace 
element enrichments in ambient plume aerosols are predicted for an 
average coal plant. Comparison of the predicted enrichments with 





3016 ENERGY RESEARCH ABSTRACTS 


mean enrichments of aerosols in 29 cities suggests that coal-fired 
power plants can be significant sources of Se, As, Mo, W, U, Co, and 
Ga. 


29345 Exporting, importing SO. emissions. Environ. Sci. Tech- 
nol.; 11: No. 13, 1154(Dec 1977). 

Measurements and findings of the recent report, ‘the OECD 
Program on Long Range Transport of Air Pollutants” are presented. 
The report was intended to furnish data on sulfur dioxide, aerosol 
sulfate concentrations, and precipitation chemistry. Results from 
monitoring stations and aircraft measurements show that the main 
part of the sulfur dioxide is contained in the layer below 1000 m. The 
distribution of sulfate aerosols is somewhat less dependent on height. 
The mean values of the sulfur dioxide concentrations measured by 
aircraft are lower than the corresponding means estimated from the 
mathematical models; on the other hand, the observed mean sulfate 
concentrations are higher than were estimated. There was good 
agreement between aircraft samples and model estimates of the total 
sulfur content. Because of meteorological conditions, the transport 
of emissions may differ considerably from one year to another. 


29346 Rates of NO/sub x/ absorption in calcined limestones and 
dolomites. James, N.J.; Hughes, R. (Salford Univ., Eng.). Environ. 
Sci. Technol.; 11: No. 13, 1191-1194(Dec 1977). 

The rate of sorption of NO was measured on five samples of 
calcined limestone and dolomite. Measurements were made in a 
differential reactor at temperatures from 250 to 420°C and at NO 
concentrations from 500 to 10,000 ppM. Rates were measured as a 
function of gas velocity, particle size, temperature, concentration of 
NO, and stone type. Particular care was taken to prevent the 
intrusion of mass transfer resistances so that true chemical kinetics 
were measured. The sorption rate was first order in NO concentra- 
tion, and the activation energy was 22.6 kcal/gmol. The retarding 
effect of solid nitrate was correlated by an empirical power expres- 
sion. 


29347 Unique ambient carbon monoxide monitor based on gas 
filter correlation: performance and application. Chaney, L.W. (Univ. 
of Michigan, Ann Arbor); McClenny, W.A. Environ. Sci. Technol.; 
11: No. 13, 1186-1190(Dec 1977). 

A new type of ambient air monitor for carbon monoxide was 
developed. The monitor was based on an infrared absorption tech- 
nique termed “gas filter correlation.” Water vapor was measured 
independently in the monitor, and a correction for interference in the 
CO measurement was made automatically. Initial applications of the 
monitor demostrated its low noise equivalent concentration of 20 
ppB-v and a linear range of response up to 100 ppM-v. In studies 
near roadways, the temporal and spatial characteristics of auto- 
motive emissions were established by placing the absorption cell 
directly in the ambient air. Comparisons with a second type of CO 
monitor in a regional air monitoring network resulted in specific 
recommendations for CO sampling techniques. 


29348 Double-stage impactor with automatic photoelectric meas- 
uring device. Carnuth, W.; Dorn, D. Staub-Reinhalt. Luft; 37: No. 9, 
335-337(Sep 1977). (In German). 

An automatic photoelectric measuring device for a five-fold 
double-stage impactor is described which allows the in-situ measure- 
ment of the density of the particle deposit during exposition using 
the extinction of light, and which switches off the pumps as soon as a 
preset extinction level is reached. Presuming a rigorous and definite 
relationship between particle number and extinction, the particle 
number concentration within the air and within the deposition range 
is inversely proportional to the volume of the air sample, and the 
microscopic counting of the particles may be omitted. Comparative 
counting proved this condition to be fulfilled within sufficient accu- 
racy for practical purposes. 


29349 Ozone concentrations windward and leeward of densely 
populated areas on the air route Munich-Rotterdam. Fricke, W.; 
Rudolf, W. Staub-Reinhalt. Luft; 37: No. 9, 341-345(Sep 1977). (In 
German). 

Airborne measurements of ozone carried out during a flight 
between Munich and Rotterdam have shown, that high ozone con- 
centrations occur in large parts of Central Europe during the influ- 
ence of summertime high pressure systems. Maximum ozone concen- 
trations have been observed in about 1,000 m above ground level. 
Superimposed to this enhanced large scale ozone level were regional 
areas, in which the ozone concentrations were significantly higher 
than in the surroundings. In four of five cases this increase can be 
explained by the fact that the flight level crossed downwind sections 
of urban-industrial areas. The decrease of ozone concentrations with 
— shows the man made ozone production in the lower tropo- 
sphere. 


29350 Study of heavy metal contamination in the Rhondda Fawr, 
South Wales. Burton, K.W.; John, E. Water, Air, Soil Pollut.; 7: No. 
1, 45-68(Jan 1977). 
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Analysis of vegetation and soils of the Rhondda Fawr, South 
Wales, shows that there is contamination by the heavy metals Pb, 
Cd, Cu and Ni throughout the valley, in particular within the urban 
development area. It is suggested that this contamination occurs 
mainly by aerial deposition, and that in the case of Pb, Cd and Ni the 
motor vehicle is the primary source. A correlation between the 
average heavy metal load of the soil of the urban strip, the urban 
strip width, and traffic frequency is established. Levels of heavy 
metals in soils and grasses within rural areas of the valley could be 
high enough to affect N mineralization in the soil, and could also 
have adverse effects upon grazing animals. 


29351 Photoreactivity of aqueous anionic NO(/sub x/ with hy- 
drocarbons. I. Nitrite—heptane system under strong uv radiation. 
Petriconi, G.L. (Lab. for Aerosol Nucleation, Rome); Papee, H.M.; 
Cantarelli, G. Water, Air, Soil Pollut.; 7: No. 1, 69-78(Jan 1977). 

The reduction of nitrous ions, in solutions containing heptane 
suspended under vigorous stirring and irradiated with a strong uv 
source, is investigated. The formation of ammonium is used as a 
monitor of the process which also leads to the concurrent produc- 
tion of organic nitrates and nitrites, as well as of aldehydes and nitro, 
nitroso and ammino derivatives. An overall mechanism of ammoni- 
um formation and destruction is pro and tested and the effects 
of NO2~ concentration, pH, radiation intensity and temperature are 
evaluated. Implications towards the importance of similar reactions 
which may occur under sunlight are discussed. 


29352 Investigation of blood lead content and atmospheric lead 
levels in Bangkok. Htun, M.N.; Ramachandran, P.N. (Asian Inst. of 
Tech., Bangkok). Water, Air, Soil Pollut.; 7: No. 1, 79-93(Jan 1977). 
Experiments were conducted during a 5 month period (Se 
tember 1975 to January 1976) to determine the Pb concentrations in 
Bangkok streets and blood Pb levels of Bangkok's population. A 
total of 185 air samples and 222 blood samples was collected and 
analyzed. Street Pb levels are in the range of 6.16 to 22.48 ug m~° 
and blood Pb levels are in the range of 1 to 34 wg (100 g)~' of whole 
blood, with an average value of 12.3 yg (100 g)"*. The effects of 
various parameters on air and blood Pb levels are discussed in this 
paper. Air Pb levels are found to be closely related to traffic volume 
and proximity to the roads. Blood Pb levels are found to increase 
progressively with age, reaching a saturation value at about 40 yr of 
age. The average time spent daily on roads by the people and the 
distance of their residence/workplace from the main road are found 
to be major eters, affecting the blood Pb levels. There is no 
evidence to show that blood and air Pb levels are directly related, at 
the present ambient exposure levels. 


29353 Use of mosses as collectors of airborne heavy metals near a 
smelting complex. Cameron, A.J.; Nickless, G. (Univ., Bristol, Eng.). 
Water, Air, Soil Pollut.; 7: No. 1, 117-125(Jan 1977). 

Moss bags are used as collectors of airborne heavy metals in 
the region surrounding the Zn and Pb smelting complex at Avon- 
mouth, near Bristol, UK. A land area of 660 km? is studied by 
exposure of 250 freshly prepared Sphagnum moss bags for 6-week 
periods. The results are presented as a series of squares computer 
drawn on maps of the area. Concentrations of metals in exposed 
mosses range from 4800 ppM Pb, 8200 ppM Zn and 200 ppM Cd, 
approximately 700 m from the smelter, to insignificant levels in areas 
of Wales further than 15 km from the smelter. Metal concentrations 
are high within the zone of the prevailing winds from Avonmouth, 
where Pb and Cd values exceed background levels approximately 
15-fold, as far as 15 km from the smelter. 


29354 (PB—271994-T/SL) Air conservation. Volume 10, 
Number 4(54), 1976. (Environmental Protection Agency, Washing- 
ton, D.C. (USA)). 1977. Unedited trans. of Ochrona Powietrza 
(Poland) v10 n4(54) 1976, by Andrzej Skup. See also Volume 10, 
Number 3, PB-269 064. The above journal is translated on a regular 
basis. Sponsored in part by National Science Foundation, Washing- 
ton, D.C. Special Foreign Currency Science Information Program. 
(TT—76-54024/4). 70p. NTIS PC A04/MF AOI. 

Contents: The appraisal of operation of the dust control 
system equipped on the electric arc furnaces at the Baildon Iron- 
works; The dust control problems in cement industry; The influence 
of some meteorological parameters on the spatial distribution of 
pollutants in the atmosphere; Analysis of the dust collection process 
on granular beds; Preliminary results of the studies on the efficiency 
of some demisting systems; Patent review; Review of papers. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 29313, 29319, 29320, 29388, 29496 


29355 (AD-A—044516) Fallout predictions computed from satel- 
lite derived winds. Research and development technical 
Duncan, L.D.; Seagraves, M.A. (Army Electronics Command, Fort 
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Monmouth, N.J. (USA)). Jun 1977. 13p. (ECOM—S5823). NTIS PC 
A02/MF A011. 

The utility of thermal winds computed from satellite thermal 
sounder observations is investigated. The investigation is in terms of 
the downrange distance and radial lines used for construction of 
nuclear fallout predictions. Empirical estimates of the accuracies of 
these quantities are obtained by comparisons with the same quantities 
determined from radiosonde data. Sixty sets of colocated satellite 
and radiosonde observations were used in these evaluations. For 
each comparison, corresponding fallout predictions were computed 
for a range of assumed nuclear yields between 100 kilotons and 5 
megatons. Thermal winds derived from the satellite data were used 
at the upper altitude. Tie-on altitudes of 15 and 10 km were used. 
RMS differences between the predictands derived from the two 
methods of determining winds yielded values of less than 5 degrees 
for the radial lines and less than 3 percent for the downrange 
distance when the 15 km tie-on was used. When the 10 km values 
were used for tie-on, RMS values for radial line differences varied 
from 3 to 9.5 degrees, while those for downrange distance varied 
between 0 and 7.5 percent. 


29356 (BNWL—2219, pp 3-30) Assessment methodology for ra- 
dioactive effluents. Jul 1977. 

In Environmental assessment methodology for the nuclear 
fuel cycle. 

The objective of this environmental assessment is to define 
and rank the needs for controlling radioactive effluents from nuclear 
fuel cycle facilities. The assessment is based on environmental stand- 
ards and dose-to-man calculations. The study includes three calcula- 
tions for each isotope from each facility: maximum individual dose 
for a 50-year dose commitment from a l-yr exposure according to 
the organ affected; population dose for a 50-yr dose commitment 
from a l-yr exposure according to the organ affected; and annual 
dose rate for the maximally exposed individual. The relative contri- 
bution of a specific nuclide and source to the total dose provides a 
method of ranking the nuclides, which in turn identifies the sources 
that should receive the greatest control in the future. These results 
will be used in subsequent tasks to assess the environmental impact 
of the total nuclear fuel cycle. 


29357 (CONF-780110—1) Measurement of airborne concentra- 
tions of radon-220 daughter products by alpha-particle spectrometry. 
Kerr, G.D.; Ryan, M.T.; Perdue, P.T. (Oak Ridge National Lab., 
Tenn. (USA)). 1978. Contract W-7405-ENG-26. 16p. Dep. NTIS, 
PC A02/MF AO1. 

From 11. symposium on radiation instrumentation; San 
Diego, CA, USA (17 Jan 1978). 

The decay of naturally occurring uranium-238 and thorium- 
232 produces radon-222 and radon-220 isotopes which can escape 
into the atmosphere. If these radon gases become concentrated in air, 
their daughter products may present an inhalation hazard to man. 
The airborne concentrations of radon-222 can usually be measured 
very accurately in the presence of normal airborne concentrations of 
radon-220 and its daughters. In contrast, the measurements of the 
airborne concentrations of radon-220 daughters are usually compli- 
cated by the presence of radon-222 and its daughters even at 
normally occurring airborne concentrations. The complications in- 
volved in these measurements can be overcome in most situations by 
using an alpha particle spectrometer to distinguish the activity of 
radon-222 daughters from that due to radon-220 daughters collected 
on a filter. A practical spectrometer for field measurements of alpha 
particle activity on a filter is discussed. 


29358 (NTIS/PS—77/0990) Standard reference materials (a bib- 
liography with abstracts). Report for 1964-Oct 77. Reimherr, G.W. 
(National Technical Information Service, Springfield, Va. (USA)). 
Nov 1977. 205p. NTIS PC NO1/MF NO1. 

The cited reports present research concerning standard refer- 
ence materials for science and industry. Fields covered include 
chemistry, physics, pollution detection, and metallurgy. Most of the 
references originated from the National Bureau of Standards (NBS); 
however, not all NBS research on reference materials and standard 
methods are covered. (This updated bibliography contains 200 ab- 
stracts, 16 of which are new entries to the previous edition.) 


29359 (PB—271645) Resuspension of plutonium from contami- 
nated land surfaces: meteorological factors. Final report. Lem, P.N.; 
Behar, J.V.; Buck, F.N. (Environmental Monitoring and Support 
Lab., Las Vegas, Nev. (USA)). Jul 1977. 36p. (EPA—600/4-77/037). 
NTIS PC A03/MF AOl. 

A literature review is presented in a discussion of the rel- 
evance of meteorological factors on the resuspension of plutonium 
from contaminated land surfaces. The physical processes of resu- 
spension based on soil erosion work are described. Some of the 
models developed to simulate the resuspension of materials for 
predicting airborne concentrations are reviewed. The significance of 
some of the parameters used in the different models is also discussed. 
The interplay of meteorological factors measured, discussed, or 
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implied in the literature reviewed as related to the resuspension 
process is discussed in the final section. 


29360 (RFP—2435) Computer controlled direct air sample count- 
ing. Haynes, C.G. (Atomics International Div., Golden, Colo. 
(USA). Rocky Flats Plant). Nov 1975. Contract EY-76-C-04-3533. 
15p. Dep. NTIS, PC A02/MF AO1. 

At Rocky Flats approximately 1000 effluent and process area 
air samples are collected daily. These samples are then transferred to 
a central facility and direct counted for gross alpha concentrations. 
These concentrations are determined by utilizing a 100 detector 
system with a mini-computer. The computer controls the count 
cycle and performs data manipulations. The results are stored on 
magnetic tape. This system is designed and pro ed in such a 
manner that it can be operated by semi-skilled personnel with a 
minimum of training. 


29361 (UCID—17718) Remarks relating to field experiments to 
measure the wet scavenging of tracer aerosols. Stensland, G.J. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). Dec 
1977. Contract W-7405-ENG-48. 38p. Dep. NTIS, PC A02/MF 
AOl. 

An important question is whether or not the wet deposition of 
debris from a single (or multiple) airburst of a nuclear device poses a 
significant hazard to people on the ground. To answer this question 
for various scenarios, a basic understanding of the aerosol attach- 
ment rates to cloud water and raindrops is needed. The attachment 
rates can then be incorporated into the cloud physics scavenging 
models to make intelligent assessments. In order to gain an initial 
impression as to the importance (order of magnitude) of the wet 
scavenging effects and to provide the data to validate the cloud 
scavenging models, tracer release field experiments are useful and 
necessary. The major purpose of this report is to address questions 
related to the operation and interpretation of such field tracer efforts 
and in particular to consider the results from the August 3, 1972, 
Battelle Northwest Laboratory tracer experiment in St. Louis. The 
Battelle experiment involved the release of several aerosol tracers at 
10,000 to 13,000 feet, near rain clouds, and the measurement of the 
resulting tracer in the rain collected at the ground level sampling 
sites. 


29362 (WAPD-TM—1274) Model to estimate radiation dose 
commitments to the world population from the atmospheric release of 
radionuclides (LWBR development program). Rider, J.L.; Beal, S.K. 
(Bettis Atomic Power Lab., West Mifflin, Pa. (USA)). Feb 1978. 
Contract EY-76-C-11-0014. 43p. Dep. NTIS, PC A03/MF AOI. 

The equations developed for use in the LWBR environmental 
statement to estimate the dose commitment over a given time 
interval to a given organ of the population in the entire region 
affected by the atmospheric releases of a radionuclide are presented 
and may be used for any assessment of dose commitments in these 
regions. These equations define the dose commitments to the world 
resulting from a released radionuclide and each of its daughters and 
the sum of these dose commitments provides the total dose commit- 
ment accrued from the release of a given radionuclide. If more than 
one radionuclide is released from a facility, then the sum of the dose 
commitments from each released nuclide and from each daughter of 
each released nuclide is the total dose commitment to the world 
from that facility. Furthermore, if more than one facility is consid- 
ered as part of an industry, then the sum of the dose commitments 
from the individual facilities represents the total world dose commit- 
ment associated with that industry. The actual solutions to these 
equations are carried out by the AIRWAY — program. The 
writing of this computer program entailed defining in detail the 


specific representations of the various parameters such as scavenging 
coefficients, resuspension factors, deposition velocities, dose commit- 
ment conversion factors, and food uptake factors, in addition to 


providing specific numerical values for these types of parameters. 
The program permits the examination of more than one released 
nuclide at a time and performs the necessary summing to obtain the 
total dose commitment to the world accrued from the specified 
releases. 


29363 (ORNL-tr—4527) Releases of '*CO. from nuclear facili- 
ties with gaseous effluents. Schuettelkopf, H. (K::rnforschun - 
trum Karlsruhe (Germany, F.R.). Inst. fuer Heisse Chemie). Jun 
po Translation of KFK—2421. 35p. Dep. NTIS, PC A03/MF 
AOl. 

Since only little information is available about the extent and 
type of the “*C emission from nuclear facilities, the Radiation 
Protection and Safety Department of the Karlsruhe Nuclear Re- 
search Center has measured the ™“C stack vent emission 
various facilities. The measurement was restricted to CO. because 
it is only this coumpound which can lead to exposure doses as a 
result of ingestion and inhalation. Sampling was carried out with 200 
ml of 5 M NaOH in a scrubber. The sample flow was 1 1/min. The 
sampling period was one week. The '*CO: emission was measured in 
the stack vent air of the FR-2 research reactor, the Multi-purpose 
Research Reactor (MZFR), the combustion facility for burnable 
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radioactive waste (FERAB), the Karlsruhe Reprocessing Plant 
(WAK), all of which are located on the premises of the Karlsruhe 
Nuclear Research Center, and in the exhaust air of the Obrigheim 
(KWO) and Biblis A Nuclear Power Stations. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


29364 (ANL-Trans—1117) Measurements at cooling tower 
plumes. Part 3. Three-dimensional measurements at cooling tower 
plumes. Fortak, H. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.). Projekt Hochtemperaturreaktor mit Heliumturbinen). 
Jan 1978. Translation of Jul—1250 (Pt. 3). 82p. Dep. NTIS, PC 
A05/MF A011. 

An extended field experiment is described in which cooling 
tower plumes were studied by means of three-dimensional in situ 
measurements. The goal was to obtain input data for numerical 
models of cooling tower plumes. Of special interest were data for 
testing or developing assumptions for sub-grid parametrizations. 
Utilizing modern systems for high-resolution aerology and small 
aircraft, four measuring campaigns were conducted: two campaigns 
(1974) at the cooling towers of the RWE power station Neurath and 
also two (1975) at the single cooling tower of the RWE power 
station Meppen. Because of the broad spectrum of weather situations 
it can be assumed that the results are representative with regard to 
the interrelationship between structure of cooling tower plume and 
large-scale meteorological situation. A large number of flights with a 

wered glider crossing the plumes on orthogonal tracks was per- 
ormed. All flights showed that the plume could be identified up to 
large downwind distances by discontinuous jumps of temperature 
and vapor pressure. Therefore, a definite geometry of the plume 
could always be defined. In all cross sections a vertical circulation 
could be observed. At the boundary, which could be defined by the 
mentioned jumps of temperature and vapor pressure, a maximum of 
downward vertical motion could be observed in most cases. Entrain- 
ment — the boundary of a cross section seems to be very small, 
except at the lower part of the plume. There, the mass entrainment is 
maximum and is responsible for plume rise as well as for enlargement 
of the cross section. The visible part of the plume (cloud) was only a 
small fraction of the whole plume. High-resolution aerology is 
necessary in order to explain the structure and behavior of such 
plumes. This is especially the case in investigations regarding the 
dynamic break-through of temperature inversions. Such cases were 
pores frequently under various meteorological conditions and are 
escribed. 


29365 (ANL-Trans—1115) Measurement at cooling tower 
plumes. Part 1. Mathematical simulation and importance of measure- 
ments. Gassmann, F.; Haschke, D.; Solfrian, W. Dec 1977. Transla- 
tion of Juel—1250(Pt. 1). 104p. Dep. NTIS, PC A06/MF AOI1. 

Referring to the present status of knowledge model concep- 
tions, assumptions and approaches are summarized which can lead to 
mathematical models for the simulation of dry or wet cooling tower 
plumes. By developing a one-dimensional plume model (FOG), the 
most important problems are considered in detail. It is shown that 
for the calibration of the necessary parameters as well as for the 
development of models full-scale measurements are of decisive im- 
portance. After a discussion of different possibilities of measurement 
the organization of a campaign of measurement is described. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 28544 


REGULATIONS 
REFER ALSO TO CITATION(S) 28538, 28632, 29332 


29366 Die rechtliche Behandlung der industriellen Luftverunrein- 
igung in Frankreich und in der Bundesrepublik Deutschland. (Legal 
handling of air pollution caused by the industry in France and in the 
Federal Republic of Germany). Ig], G. Berlin, Germany, F.R.; 
Schmidt (1976). 202p. (In German). 

Rather seldom do the legal regulations dealt with in the 
contribution at hand refer to a particular industrial activity. The 
legal starting points of the respective regulations vary. The industrial 
plant, the commercial enterprise, or, in general, the enterprise or the 
activities performed within are focussed on the one hand, on the 
other hand, the plant - within or outside of a commercial enterprise - 
is dealt with. Considering both terms, plant and enterprise, the 
confinement to industrial activities does not correspond to judicial 
criteria. The topic mentioned above can only characterize the cru- 
cial point of the investigation. In order to enlighten these connex- 
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ions, the chosen limits have been surpassed. The article is based on 
the legal state valid on October Ist, 1975. In parts, the bibliography 
was supplemented until printing date. 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


REFER ALSO TO CITATION(S) 29302 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 28701, 29457 


29367 (DP—1423(Vol.1)) North Carolina coastal zone and its 
environment: a compilation of resource materials covering the coastal 
plain, estuaries, and offshore waters. Dubach, H.W. (comp.). (Du 
Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Lab.). Nov 1977. Contract EY-76-C-09-0001. 192p. Dep. 
NTIS, PC A09/MF AO1. 

This North Carolina coastal zone bibliography contains 1155 
references to literature on environmental conditions of the coastal 
zone of the South Atlantic Bight. The North Carolina references are 
arranged in ten subject categories according to the primary informa- 
tion content of each item. Descriptors which may be used in auto- 
mating the collection are supplied for each title. In this publication, 
the descriptors were used for indexing. It includes references of 
scientific and technical literature dealing with the land area of North 
Carolina between the Piedmont and the shoreline and with the 
offshore water to the continental slope. Volume one contains refer- 
ences to literature covering the general biology, geology and geo- 
physics, engineering projects, and fish and fisheries. 


29368 (DP—1423(Vol.2)) North Carolina coastal zone and its 
environment: a compilation of resource materials covering the coastal 
plain, estuaries, and offshore waters. Dubach, H.W. (comp.). (Du 
Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Lab.). Nov 1977. Contract EY-76-C-09-0001. 203p. Dep. 
NTIS, PC A10/MF AO1. 

Volume two of the North Carolina coastal zone bibliography 
contains 630 references to literature on environmental conditions of 
the coastal zone of the South Atlantic Bight and the land area of 
North Carolina between the Piedmont and the shoreline and the 
offshore water to the continental slope. References are included to 
literature on hydrology and ground water, weather and climate, and 
oceanography. 


29369 (ORNL—5304) National Environmental Research Park 
symposium: natural resource inventory, characterization, and analysis. 
Kitchings, J.T.; Tarr, N.E. (eds.). (Oak Ridge National Lab., Tenn. 
(USA)). Feb 1978. Contract W-7405-ENG-26. 183p. (CONF- 
770852—). Dep. NTIS, PC A09/MF AO1. 

From National environmental research park symposium) nat- 
ural resource inventory, characterization, and analysis; Los Alamos, 
NM, USA (15 Aug 1977). 

Separate abstracts were prepared for the 14 papers presented 
at the conference. (HLW) 


29370 (ORNL—5304, pp 10-26) Soil survey techniques used to 
characterize the National Environmental Research Park at Los 
Alamos. Nyhan, J.W. (Los Alamos Scientific Lab., NM). Feb 1978. 

From National environmental research park symposium) nat- 
ural resource inventory, characterization, and analysis; Los Alamos, 
NM, USA (15 Aug 1977). 

In National Environmental Research Park symposium: natu- 
ral resource inventory, characterization, and analysis. 

The techniques used to characterize the soils of the Los 
Alamos National Environmental Research Park are discussed. The 
selection of the type of soil survey performed is explained, as well as 
the procedures necessary for the preparation for field work, for the 
examination and mapping of soils in the field, for the field and lab 
characterization of the soils, and for the completion of the survey. 


29371 (ORNL—5304, pp 27-44) Application of a composite com- 
puter mapping system to environmental impact analysis and recreation- 
al land management in northwestern New Mexico. Gosz, J.R. (Univ. 
of New Mexico, Albuquerque); Parker, A.L.; Vogel, R.W.; Turner, 
A.K. Feb 1978. 

From National environmental research park symposium) nat- 
ural resource inventory, characterization, and analysis; Los Alamos, 
NM, USA (15 Aug 1977). 

In National Environmental Research Park symposium: natu- 
ral resource inventory, characterization, and analysis. 
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A composite computer mapping system is described which is 
being used to evaluate the impact of recreational pressure on existing 
and potential recreation sites. This information together with projec- 
tions of visitation at specific sites should be of considerable value in 
the development of programs designed to meet the rapidly growing 
demand for outdoor recreation while at the same time protecting 
valuable wildlife resources. 


29372 (ORNL—5304, pp 45-54) Vertebrate population levels 
correlated with different land use practices on the INEL National 
Environmental Research Park. Reynolds, T.D.; Trost, C.H. (Idaho 
State Univ., Pocatello). Feb 1978. 

From National environmental research park symposium) nat- 
ural resource inventory, characterization, and analysis; Los Alamos, 
NM, USA (15 Aug 1977). 

In National Environmental Research Park symposium: natu- 
ral resource inventory, characterization, and analysis. 

The objective of this study was to evaluate the effects of 
different land use practices on the native vertebrate populations on 
the INEL Site National Environmental Research Park. The four 
study areas examined included ungrazed sagebrush (Artemisia tri- 
dentata) habitat, grazed sagebrush habitat, ungrazed habitat planted 
to crested wheatgrass (Agropyron cristatum and A. desertorum) and 
grazed crested wheatgrass habitat. Daubenmire frames and canopy 
coverage methods provided data on vegetation species composition, 
density, frequency of occurrence, diversity, and percent ground 
cover. In addition, height measurements of sagebrush and crested 
wheatgrass further characterized the study sites. Various mapping 
procedures were used to determine the territories of nesting bird 
species. These data aided in calculation of nesting species’ density. 
Nest locations were recorded, and the nests carefully monitored to 
determine productivity and nesting success rates. Comparison of 
these data with vegetation data characterized nesting habitat require- 
ments of each bird species. The occurrence of non-nesting species, 
migrants or species nesting in other habitats, suggested that the 
studied habitats provided some component(s) necessary for the main- 
tenance of these species. Snap-trap transects were used extensively 
to obtain data on the relative densities and diversities in small 
mammals in each studied habitat. Autopsies were performed to 
assess productivity, temporal reproductive condition, and age and 
sex ratios in each study area. Data collected on large mammals 
included pellet group or fecal transect counts, visual observation, 
and tracking to determine habitat use. 


29373 (ORNL—5304, pp 55-67) Coyote-prey assessment on a 
National Environmental Research Park in southeastern Idaho. 
Laundre, J.W. (Utah State Univ., Logan); Davison, R.; Johnson, 
M.K.; Keller, B.L.; Stoddart, L.C.; Wilde, D.B. Feb 1978. 

From National environmental research park symposium) nat- 
ural resource inventory, characterization, and analysis; Los Alamos, 
NM, USA (15 om 1977). 

In National Environmental Research Park symposium: natu- 
ral resource inventory, characterization, and analysis. 

National Environmental Research Parks are ideal locations 
for assessing the effect of man’s activities on ecosystem structure and 
function. The Idaho National Engineering Laboratory Site, a cool 
desert area, is especially suited to such studies in relation to coyote 
(Canis latrans)-prey dynamics. Approximately 39 percent of the Site 
is protected. Coyote control operations and sheep and cattle grazing 
occur in the remaining area. Methods such as capture-recapture 
analysis, scent post visitation frequency, eye lens weight analysis, 
scat analysis, flush transects, and radiotelemetry are outlined. These 
methods are being used to assess man’s impact on population param- 
eters, food habits, and activity behavior of the coyote and some of 
the major mammalian prey species. 


29374 (ORNL—5304, pp 83-93) Analysis of invertebrate popula- 
tions inhabiting the shrub-steppe region of southcentral Washington 
(Hanford Reservation). Rogers, L.E. (Battelle Pacific Northwest 
Labs., Richland, WA). Feb 1978. 

From National environmental research park symposium) nat- 
ural resource inventory, characterization, and analysis; Los Alamos, 
NM, USA (15 Aug 1977). 

In National Environmental Research Park symposium: natu- 
ral resource inventory, characterization, and analysis. 

Field sampling and analytical techniques are described for 
quantitative shrub-steppe invertebrate ecology studies on the Han- 
ford Reservation. A quick trap, D-vac sampling method followed by 
Berlese extraction is employed. Computer summarization of results 
permits presentation of data in terms of density (no./m”) and bio- 
mass (g/m?) for trophic, taxonomic, lifestage and total invertebrate 
groupings. Representative data are presented as an example of the 
types of analysis available. 


29375 (ORNL—5304, pp 99-119) Natural resource inventory and 
characterization at the Savannah River National Environmental Re- 
search Park: an overview of program goals and design. Brisbin, I.L. Jr. 
(Savannah River Ecology Lab., Aiken, SC); Buie, D.E.; Hillestad, 
H.O.; Roth, R.R.; Cahoon, E.J. Feb 1978. 
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From National environmental research park symposium) nat- 
ural resource inventory, characterization, and analysis; Los Alamos, 
NM, USA (15 Aug 1977). 

In National Environmental Research Park symposium: natu- 
ral resource inventory, characterization, and analysis. 

Natural esource inventory and characterization studies at the 
Savannah River National Environmental Research Park have been 
undertaken since the area was first acquired as a research and 
production facility for the United States Atomic Energy Commis- 
sion in the early 1950's. These studies may be generally grouped into 
three categories: annotated check lists including, when appropriate, 
taxonomic keys, for certain groups of flora or fauna, quantitative 
surveys of the status and distribution of various populations and 
biotic communities of the site, and special purpose surveys such as 
those directed at populations of endangered species or surveys of 
specific habitat reserve areas which have been set-aside for ecologi- 
cal research. Quantitative surveys may be further grouped into two 
subdivisions: initial surveys, many of which were undertaken at the 
Savannah River site in the 1950's and early 1960's, and follow-up 
surveys which have been recently initiated in order to allow evalua- 
tions of changes in community structure or population status and 
distribution over time. The importance of maintaining high standards 
for experimental design and statistical analysis in such surveys is 
stressed, along with the importance of designing such programs to 
be compatible with past, present or future environmental research 
needs at the site. 


29376 (ORNL—5304, pp 120-128) Model for baseline studies of 
taxonomic groups: based on "the reptiles and amphibians of the 
Savannah River Plant’. Gibbons, J.W.; Patterson, K.K. (Savannah 
River Ecology Lab., Aiken, SC). Feb 1978. 

From National environmental research park symposium) nat- 
ural resource inventory, characterization, and analysis; Los Alamos, 
NM, USA (15 Aug 1977). 

In National Environmental Research Park symposium: natu- 
ral resource inventory, characterization, and analysis. 

A format is given for the presentation of information on 
particular taxonomic groups as an aid to scientists visiting NERP 
sites. A primary consideration is to produce a report to be used by 
professionals who are not necessarily experts in the taxonomic 
group. Emphasis is placed on the need for the report to be thorough 
and comprehensive in the discussion of local details. 


29377 (ORNL—5304, pp 129-132) Overview of environmental 
research at the Savannah River Laboratory. Harvey, R.S. (Savannah 
River Lab., Aiken, SC). Feb 1978. 

From National environmental research park symposium) nat- 
ural resource inventory, characterization, and analysis; Los Alamos, 
NM, USA (15 Aug 1977). 

In National Environmental Research Park symposium: natu- 
ral resource inventory, characterization, and analysis. 

Research in the environmental sciences by the Savannah 
River Laboratory (SRL) has the general objective of improving our 
understanding of transport through ecosystems and functional proc- 
esses within ecosystems. With increased understanding, the basis for 
environmental assessments can be improved for releases from the 
Savannah River Plant or from the power industry of the southeast- 
ern United States. 


29378 (ORNL—5304, pp 133-147) Principles, problems, and 
practicalities of reporting on endangered plants. Rhoads, W.A. (EG 
and G, Goleta, CA). Feb 1978. 

From National environmental research park symposium) nat- 
ural resource inventory, characterization, and analysis; Los Alamos, 
NM, USA (15 Aug 1977). 

In National Environmental Research Park symposium: natu- 
ral resource inventory, characterization, and analysis. 

Federal agencies will find it worthwhile to report to the Fish 
and Wildlife Service (FWS) on the status of endangered plant 
species’ candidates within their domains in keeping with both the 
spirit and intent of the Endangered Species Act of 1973. (This act 
created broad responsibility to protect both the species which the 
Secretary of the Interior, FWS, determines to be endangered or 
threatened and the species’ critical habitats.) A taxonomist will likely 
be needed. Practical suggestions are made for the investigations and 
reports. Literature references and herbaria records which provide 
historical backgrounds are suggested. Problems in assessing status of 
species are outlined, based on experience at ERDA’s Nevada Test 
Site. The reports should give FWS sufficient material to decide 
whether a species requires protection, and to provide the agencies 
with essential information to protect the species and its critical 
habitat, once the Secretary of the Interior decides there is a need for 
protection. Maps based on U.S. Geological Survey 7.5-minute series, 
with species locations and suggested critical habitats, are useful both 
the the agency and to FWS. Glossaries of botanical and possibly 
bioenvironmental terms will be helpful to agency administrators. 
Protective measures should be suggested. 
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29379 (ORNL—5304, pp 148-163) Approaches to natural re- 
source inventory and analysis on the Oak Ridge Environmental Re- 
search Park. Kitchings, J.T. (Oak Ridge National Lab., TN); Mann, 
L.K.; Joslin, D.J.; Bunnell, R.C. Feb 1978. 

From National environmental research park symposium) nat- 
ural resource inventory, characterization, and analysis; Los Alamos, 
NM, USA (15 Aug 1977). 

In National Environmental Research Park symposium: natu- 
ral resource inventory, characterization, and analysis. 

The principal effort of the Department of Energy's Environ- 
mental Research Park program on the Oak Ridge Reservation is 
directed at identification and preservation of a diverse assortment of 
natural communities representative of the Appalachian region of 
East Tennessee. Designation of natural areas provides a degree of 
protection for unique plant and animal species. Concommitantly, 
establishment of research reference areas provides sites which will 
be used to evaluate changes brought about in similar natural commu- 
nities as a result of activities related to energy-producing technol- 
ogies. Agglomerative cluster analysis of 184 continuous forest inven- 
tory (CFI) plots on the Reservation initially was used to objectively 
define forest types. Thus, types identified by cluster analysis formed 
a basis for determining what forest elements were present and which 
were representative of the Appalachian region. Subsequently, cluster 
analysis similarly was used within these research areas to define the 
Overstory, understory, and shrub structure of the particular forest 
community. 


29380 (ORNL/TM—6224) Identification of potential participant 
scientists and development of procedures for a national inventory of 
selected biological monitoring programs: a mail questionnaire survey. 
Kemp, H.T.; Goff, F.G.; Ross, J.W. (Oak Ridge National Lab., 
Tenn. (USA)). Mar 1978. Contract W-7405-ENG-26. 40p. Dep. 
NTIS, PC A03/MF AO1. 

Procedural details of how the National Biological Monitoring 
Inventory was conducted are described. Results of a nationwide 
telephone campaign to identify principal investigators and also of a 
nationwide questionnaire mailing to the investigators identified are 
presented. On the basis of percentage of questionnaire returns 
(nearly 50 percent), the Inventory was judged to be successful. The 
communication procedures, guidelines, and formats developed may 
be useful to others engaged in this type of research. 


29381 (UCRL—13818) Observations on waterbird flight patterns 
at Salton Sea, California, October 1976—February 1977. Leitner, P. 
(Saint Mary's Coll. of California, Moraga (USA). Dept. of Biology; 
California Univ., Los Angeles (USA). Dept. of Biology). 24 Feb 
1978. Contract W-7405-ENG-48. 4lp. Dep. NTIS, PC A03/MF 
AOl. 


One of the major tasks of this study was to document the 
regional flight patterns of bird populations in Imperial Valley, Cali- 
fornia. Vast numbers of shorebirds and waterbirds are known to use 
this region during migration and many spend the entire winter here. 
Large flocks are often seen moving along the southern shoreline of 
Salton Sea or out into adjacent croplands to feed. The high voltage 
electric transmission lines which will be required in connection with 
future geothermal power plants could pose a serious hazard to these 
bird populations. Baseline data concerning the locations of heavily 
travelled flight corridors and the typical range of flight altitudes 
would provide a valuable input to decisions on transmission line 
siting. 


29382 Dispersion of fern spores into and within a forest. Raynor, 
G.S.; Ogden, E.C.; Hayes, J.V. Rhodora; 78: No. 815, 473-487(1976). 

Results indicate that fern spores of the sizes studied are 
dispersed by atmospheric motions in a manner qualitatively similar 
to smaller particles but are lost from the atmosphere faster due to 
their larger size and greater gravitational settling velocity. This 
agrees with conclusions reached from more extensive studies of 
particles having a wider range of sizes. Use of quantitative measure- 
ments obtained in these tests to predict fern spore dispersion under 
natural conditions is difficult since vegetative, topographic and mete- 
orological conditions will seldom be similar. However, certain gen- 
eralities are evident. Spores of ferns growing in the open will be 
dispersed more widely and travel greater average distances than 
spores of ferns growing within forests. In most situations, travel 
distance and the length of time spores remain airborne will increase 
with increasing wind speed. Most spores released will settle to the 
— or to other vegetation within relatively short distances, but a 
ew may be carried long distances, particularly during periods of 
strong winds and good atmospheric mixing. More would have to be 
known about the meteorological conditions under which fern spores 
are released naturally to attempt more quantitative predictions. Dis- 
persion of fern spores is compared with that of ragweed pollen. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 29309, 29310 
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CHEMICALS MONITORING AND TRANSPORT 
REFER ALSO TO CITATION(S) 29319, 29320, 29350, 29358, 29385 


29383 (PB—271728) Disposal of by-products from nonregenera- 
ble flue gas desulfurization systems: second progress report. Report for 
Nov 72—Nov 75. Rossoff, J.; Rossi, R.C.; Fling, R.B.; Graven, 
W.M.; Leo, P.P. (Aerospace Corp., Los Angeles, Calif. (USA). 
Environmental and Energy Conservation Div.). May 1977. Contract 
EPA-68-02-1010. 292p. (ATR—77(7297-01)-4). NTIS PC Al3/MF 
AOl. 

The report gives results of the first 3 years of study to 
determine environmentally sound methods for disposing of wastes 
from nonregenerable flue gas desulfurization systems. Untreated and 
treated wastes from seven different scrubbers at eastern and western 
plants, using lime, limestone, or double-alkali absorbents, were char- 
acterized. Concentrations of salts and trace elements are related to 
potential environmental pollution for both treated and untreated 
wastes. Physical properties (e.g., bulk density, compression strength, 
permeability, and viscosity) are given. Disposal of untreated wastes 
in impermeable impoundments appears to be environmentally viable; 
however, the ability to reclaim the land has not been determined. 
Chemically treated sludges placed in landfills have been shown to be 
structurally adequate; in addition, reduction of leachate intrusion 
into the subsoil is achieved by the reduction of solubility, permeabil- 
ity, and surface water. Cost estimates for chemical treatment/dispos- 
al equate to $2 to $3 per ton of eastern coal burned: lined pond 
disposal costs are estimated at about 75% of chemical treatment/ 


disposal costs. 


29384 Effect of pH on adsorption of chromium from landfill- 
leachate by clay minerals. Griffin, R.A.; Au, A.K.; Frost, R.R. (Univ. 
of Illinois, Urbana). J. Environ. Sci. Health, Part A; 12: No. 8, 431- 
449(1977). 

Adsorption of Cr(VI) and Cr(III) species by kaolinite and 
montmorillonite clay minerals was found to be highly dependent 
upon the pH of the clay suspensions and the physical-chemical 
properties of the clay minerals. Adsorption of Cr(VI) decreased as 
pH increased and the HCrO, ion was the Cr(VI) species predomi- 
nantly adsorbed. More Cr(VI) was adsorbed from leachate solutions 
than from pure K2CrO, solutions. The adsorption of Cr(III) in- 
creased as the pH of the suspensions increased. About 30 to 300 
times more Cr(III) than Cr(VI) was adsorbed by both clays and the 
amounts of Cr(III) adsorbed corresponded to cation exchange-ad- 
sorption of hydrolyzed Cr(III) species. The adsorption of Cr(III) is 
3% to 14% lower in leachate than in pure Cr(NOs)s solutions. The 
results of the study suggest that landfill disposal of Cr(VI) wastes 
represents a potential pollution hazard due to its high mobility in 
earth materials and that safe disposal may require conversion of 
Cr(VI) in the wastes to Cr(III). 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 29319, 29320, 29356 


29385 (RHO-SA—1) Environmental instrumentation for in situ 
radionuclide assay. Bruns, L.E. (Atomics International Div., Rich- 
land, Wash. (USA). Rockwell Hanford Operations). Jul 1977. Con- 
tract EY-77-C-06-1030. 15p. (CONF-771023—42). Dep. NTIS, PC 
A02/MF AOl. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

To adequately characterize and note the movement of radion- 
uclides with time in the Hanford Waste Management Complex, 
environmental in-field and in-situ instruments are being developed 
by Rockwell Hanford Operations. The instruments should be invalu- 
able both from a cost and adequate coverage standpoint. Several 
field systems have been fabricated for assaying the radionuclides 
using beta, gamma, neutron, alpha and X-ray radiation. Others are in 
the process of being developed or in the planning stage. 


29386 (ORNL-tr—4592) Concentration of thorium and rare 
earths by plants at different times during vegetation. Nikolaeva, A.V. 
Translated by L. Kobylenski from 7r. Buryat. Inst. Estestv. Nauk, 
Buryat. Filial, Sib. Otd., Akad. Nauk SSSR; No. 5, 141-149(1969). 8p. 
Dep. NTIS, PC A02/MF A0O1. 

Data show that favorable periods for gathering different types 
of plants for conducting biochemical research on thorium and rare 
earths occur at different times throughout the year. As a result of 
our experiments we learned that it was possible to apply a biochemi- 
cal method for searching for thorium and rare earth elements in 
mineralized areas. Plants indicating the presence of rare earths and 
thorium were identified as the bay tree, acquiring huge dimensions 
and morphologically changed flower clusters, and the wormwood. 
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Thorium and rare earths are chemical elements which take part in 
the migration cycle alongside such active migrants as uranium, 
nickel, cobalt, copper, and others. 


SOIL 


29387 Physical and chemical parameters affecting transport of 
137Cs in arid watersheds. McHenry, J.R.; Ritchie, J.C. (USDA 
Sedimentation Lab., Oxford, MS). Water Resour. Res.; 13: No. 6, 
923-927(Dec 1977). 

The occurrence and amount of fallout *7Cs were determined 
in 12 watersheds in the arid southwestern United States. The factors 
believed to influence the distribution of '*’Cs in the watershed soils 
and in the reservoir sediments were investigated by using stepwise 
regression techniques. Seventeen parameters, in the case of soils, and 
21 parameters, in the case of sediments, were used in the study. 
Ninety percent of the variation in the '°7Cs content of soils, per unit 
weight, could be predicted in terms of the percentage of soil nitro- 
gen, the R factor (rainfall intensity) of the universal soil loss equa- 
tion, the percentage of sand in the soils, and the soil cation exchange 
capacity. Also, 90% of the variation in the content of '°7Cs in the 
watershed soils, per unit area, could be predicted in terms of the 
fallout intensity, the percentages of silt and clay, and the cation 
exchange capacity. For reservoir sediments the equivalent predictors 
of '87Cs accumulation in the sediment profile, per unit weight, were 
the soil cation exchange capacity, the January-March average pre- 
cipitation, and the soil contents of total P and N. The distribution of 
137Cs in sediments per unit area was similarly predicted by water- 
shed area, percentage of total soil C, reservoir surface area, areal 
concentration of '*’Cs in the watershed soils, and soil organic 
matter. 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 


29388 (DP-MS—77-72) Bowen ratio estimates of pollutant depo- 
sition velocity in a pine forest. Murphy, C.E. Jr.; Schubert, J.F.; 
Dexter, A.H. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. 
(USA). Savannah River Lab.). 1978. Contract EY-76-C-09-0001. Sp. 
(CONF-780315—1). Dep. NTIS, PC A02/MF AO1. 

From 5. American Meteorological Society conference on fire 
and forest meteorology; Atlantic City, NJ, USA (14 Mar 1978). 

This paper relates to the development of a mathematical 
model for the removal of pollutants from the atmosphere by a pine 
forest. The results of energy balance measurements over a forest are 
used to calculate the transfer resistances between the forest and the 
atmosphere. The energy balance measurements were made by meas- 
uring net radiation, and partitioning the net radiation between sensi- 
ble heat and latent heat on the basis of measured Bowen ratios. The 
calculation of the transfer resistances is based on Monteith’s big leaf 
model. The calculated transfer resistances are used to estimate the 
deposition velocity of two radioactive air pollutants, tritiated water 
and tritiated hydrogen gas. The internal sink resistance for tritiated 
hydrogen is derived from field measurements of tritiated hydrogen 
absorption by individual needles. 


29389 (PB—271637) Iodine-129 in animal thyroids from Nevada 
and other western states. Final report. Smith, D.D. (Environmental 
Monitoring and Support Lab., Las Vegas, Nev. (USA)). Jun 1977. 
24p. (EPA—600/3-77/067). NTIS PC A02/MF AOl1. 

The data from over 80 thyroids collected during 1973, 1974, 
and 1975 from animals residing on the Nevada Test Site indicate that 
iodine-129 levels in these thyroids are near background levels. How- 
ever, the median levels in the thyroids of animals living on the 
Nevada Test Site are slightly elevated from those found in northern 
Nevada, but are similar to those found near Denver, Colorado, and 
Rawlins, Wyoming. Statistical analyses of the iodine-129/iodine-127 
ratios in cattle thyroids suggest that three populations were sampled. 
These populations are: (1) northern Nevada cattle which were 
considered as a baseline population, (2) corralled Nevada Test Site 
cattle with intermediate ratios, and (3) free-grazing cattle from 
Nevada Test Site and Rocky Flats, Colorado, which had the highest 
ratios reported. 


29390 (PB—271975) Tritium retention by cows and steers and 
transfer to milk. Final report 1970—1971. Mullen, A.L.; Moghissi, 
A.A.; Wawerna, J.C.; Mitchell, B.A.; Bretthauer, E.W. (Environ- 
mental Monitoring and Support Lab., Las Vegas, Nev. (USA)). Jun 
1977. 28p. NTIS PC A03/MF AOl. 

The report presents the results of an investigation designed to 
evaluate the short- and long-term behavior of tritium in beef animals 
and dairy cows with emphasis on the resultant hazard to humans 
consuming meat and dairy products. It is hoped that this information 
will be of use to those individuals who must assess hazards from 
accidental release of tritium, designers of nuclear waste processing 
facilities, and those responsible for nuclear reactor site selection. 
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SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 29556, 29561 


29391 (ANL/EMR—1(Vol.3E)) Integrated mined-area reclama- 
tion and land-use planning. Volume 3E. A case study of surface mining 
and reclamation planning: ASARCO Open Pit Copper Mine, Casa 
Grande, Arizona. Thames, J.L.; Verma, T.R.; LaFevers, J.R. (Ar- 
gonne National Lab., Ill. (USA)). Feb 1977. Contract W-31-109- 
ENG-38. 67p. Dep. NTIS, PC A04/MF AO1. 

The reports in this series are designed primarily to familiarize 
professional land use and resource planners with the range of possi- 
bilities and effective procedures for achieving integrated mining, 
reclamation, and land use planning. These reports are based on a 
research program which included an extensive literature review, the 
compilation and analysis of case study data, and close coordination 
and interaction with related government programs. This volume 
presents a case study of surface mining and reclamation planning at 
the ASARCO open pit copper mine, Casa Grande, Arizona. 


29392 (ORNL—5288) Analytical multiobjective decision-making 
techniques and power plant siting: a survey and critique. Hobbs, B.F.; 
Voelker, A.H. (Oak Ridge National Lab., Tenn. (USA)). Feb 1978. 
Contract W-7405-ENG-26. 80p. Dep. NTIS, PC A05/MF AO0Ol1. 

This report explores the use of multiobjective techniques in 
power plant site selection. Its purpose is to act as a primer for groups 
faced with the difficult task of site selection and unfamiliar with the 
total range of practical decision techniques now available. Although 
special emphasis is placed on power plant siting, the techniques 
discussed are applicable to a much broader range of planning deci- 
sions and are commonly employed in other fields such as water 
resource planning. Although a range of formal analytical to judg- 
mental methods are considered, the emphasis is on analytical meth- 
ods. Both the theoretical and practical strengths and weaknesses of 
these methods are explored. They are examined in light of an 
idealized siting process that identifies the many impacts and site 
characteristics that influence site selection; reduces the impacts and 
site characteristics to the most basic and important subset, structured 
by means of a hierarchy; transforms the resultant subset to measures 
of desirability or utility; amalgamates the various desirability meas- 
ures into indicators of site suitability; examines site suitability from 
the perspective of various competing interests (environmental, eco- 
nomic, engineering, social, etc.,); and recommends site alternatives 
to the ultimate decision makers (management, regulators, and the 
public) while informing them with knowledge gained in prior steps. 
Because a wide range of engineering, environmental, and social 
factors must be considered in siting decisions, the report focuses on 
those techniqus suited to balancing such diverse concerns. The 
report concludes with suggestions for combining various techniques 
to create a useful siting procedure. 


29393 (SAND—77-7018) Environmental baseline study of the 
Los Medanos Waste Isolation Pilot Plant (WIPP) project area of New 
Mexico: a progress report. An addendum. Wolfe, H.G. (ed.). (New 
Mexico Environmental Inst., Las Cruces (USA)). Sep 1977. Contract 
EY-76-C-04-0789. 110p. Dep. NTIS, PC A06/MF AO1. 

Portions of doument are illegible. 

Sandia Laboratories, Albuquerque, New Mexico, has been 
conducting exploratory drilling operations for a Waste Isolation 
Pilot Program Eddy and Lea counties in southeast New Mexico for 
almost two years. Prior to the establishment of such a program, an 
environmental study has been carried out as a baseline for evaluation 
of the impact of future activities in the Los Medanos area. Data are 
presented on the geology; topography; climate; vegetation; and 
population density, diet, and seasonal movements of mammals, liz- 
ards, snakes, birds, insects, and ground-dwelling arthropods of the 
study area. ‘ 


REGULATIONS 


REFER ALSO TO CITATION(S) 28593 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 28550, 28701, 29367, 29368, 
29369, 29375, 29376, 29377, 29378, 29380, 29381, 29403, 29505, 
29521, 29545 
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29394 (CONF-771070—3) Problems in freshwater chiorination: 
present status and future priorities. Mattice, J.S.; Brungs, W.A. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 9p. Dep. NTIS, PC A02/MF A0O1. 

From Conference on water chlorination) environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

Significant progress has been made in freshwater chlorination. 
Problems of chlorination in freshwater appear to have been defined 
and significant steps taken toward their solution, but knowledge of 
each topic is limited. The next few years should result in consolida- 
tion of the gains made and significant progress toward providing 
knowledge necessary to allow use of chlorine or a less hazardous 
alternative while avoiding health and environmental effects. 


29395 (ORNL—5304, pp 68-82) Assessing environmental effects 
of river fluctuation on the INEL National Environmental Research 
Park. Overton, C.K.; Cannamela, D.A.; Johnson, D.W. (Idaho State 
Univ., Pocatello). Feb 1978. 

From National environmental research park symposium) nat- 
ural resource inventory, characterization, and analysis; Los Alamos, 
NM, USA (15 Aug 1977). 

In National Environmental Research Park symposium: natu- 
ral resource inventory, characterization, and analysis. 

Increased domestic, agricultural, and energy demand on 
water resources have placed tremendous pressures on aquatic eco- 
systems. Development of basic ecological data, managerial criteria, 
and predictive tools to evaluate current and proposed land uses is 
needed. The Big Lost River, crossing the lands of the National 
Environmental Research Park (Idaho National Engineering Labora- 
tory), provides a controlled study site to monitor fish population 
responses in relation to fluctuating waterflows. These fluctuations 
are created by upstream summer irrigation demands and the winter 
diversion practices of the INEL Site. Three economically and re- 
creationally important salmonid species inhabit the Big Lost River— 
rainbow trout, brook trout, and mountain whitefish. Annual fish 
population sizes fluctuated widely. Low flow has created lethal 
summer water temperatures and reduced the winter carrying capac- 
ity of the river. Marked differences in fish communities were ob- 
served between unaltered and altered habitats. Migration patterns of 
rainbow trout were related to climatic and spawning phenomena, as 
well as human impacts. Stream flow criteria are presently being 
developed to assess methodologies and to recommend minimum and 
maximum flows for maintenance of viable aquatic ecosystems. This 
research will add to the information on the distributions and habitat 
requirements of key fish species. 


29396 (SRO—936-2) Biological processes in the water column of 
the South Atlantic Bight. Progress report. Paffenhofer, G.A.; Dun- 
stan, W.M. (Skidaway Inst. of Oceanography, Savannah, Ga. 
(USA)). 1 Feb 1978. Contract EY-76-S-09-0936. 31p. Dep. NTIS, PC 
A03/MF AOl1. 

Portions of document are illegible. 

This report presents results from two drogue experiments 
designed to follow water masses intruded from the Gulf Stream onto 
the continental shelf of the Georgia Bight. The first lasted from July 
4 to 10, the second from August 10 to 27, 1977. We proposed to 
study biological processes in distinct intruding water masses over an 
extended period measuring changes in phytoplankton, particle and 
zooplankton concentration and composition, to describe interrela- 
tionships between different trophic levels and to correlate observed 
changes with hydrographic and other data on water mass move- 
ments which were collected by Drs. L. P. Atkinson and T. Lee 
(University of Miami). Here we present results from the two experi- 
ments when we followed and sampled intruding water masses using 
drogues (current-followers). The following appendices are included: 
The chemical and biological effect of a Gulf Stream intrusion off St. 
Augustine, Florida; Laboratory and field observations of pelagic 
tunicate distribution, feeding, and growth; and The distribution of 
planktonic blue green algae related to the hydrography of the 
Georgia Bight. 


29397 Coastal currents along the southern shore of Grand 
Bahama Island. Lee, T.N. (Univ. of Miami, FL). Bull. Mar. Sci.; 27: 
No. 4, 802-820(Oct 1977). 

Measurements of currents, temperature, and salinity were 
made over 1-month observation periods during summer and winter 
conditions in the shelf waters along the southern shore of Grand 
Bahama Island. Temperature and salinity transects reveal the ab- 
sence of a coastal water mass. Coastal currents were highly variable 
and generally aligned with bottom isobaths. Maximum current 
speeds toward the east and west were approximately 40 cm/sec. 
Mean currents were weak (approximately 3 cm/sec) and toward the 
west. Energetic current fluctuations occurred with tidal to fortnight- 
ly periods. Most of the current variability was associated with low- 
frequency motions within a period band of 3 to 8 days. These 
fluctuations appear, at times, to be the direct result of local wind 
forcing during the passage of cold fronts; at other times they 
resemble westward propagating shelf waves. Implications to the 
Bahama’s Oil Refining Company’s tanker operation are discussed. 
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29398 Distribution of planktonic blue green algae related to the 
hydrography of the Georgia Bight. Dunstan, W.M.; Hosford, J. 
(Skidaway Inst. of Oceanography, Savannah). Bull. Mar. Sci.; 27: 
No. 4, 824-829(Oct 1977). 

Oscillatoria was found in the surface waters of the South 
Atlantic Bight during each of four seasonal cruises. There were large 
concentrations nearshore in September, December, and April while 
a shelf wide bloom with filament numbers as high as 36,000 I~? 
prevailed in July. Oscillatoria appears to be endemic to the shelf, is 
not necessarily contributed by the Gulf Stream nor are the blooms 
related to the subsurface Gulf Stream intrusions. In July water 
column stability, high temperature and nutrient deficiency seemed to 
favor Oscillatoria but it is not clear why nearshore blooms occurred 
in September and December when unstable conditions, cooler water 
and relatively high nutrient loads existed. While we calculate that 
nitrogen fixation by Oscillatoria is not as important as the contribu- 
tion of total nitrogen added from coastal and intrusion sources, the 
biomass and productivity represented by Oscillatoria must signifi- 
cantly influence secondary production on the shelf. 


29399 Patterns of primary succession on granite outcrop surfaces. 
Shure, D.J.; Ragsdale, H.L. (Emory Univ., Atlanta). Ecology; 58: 
No. 5, 993-1006(Sum 1977). 

The patterns of primary succession were studied in soil-island 
communities on a granite outcrop in Georgia. The island communi- 
ties increase in area and depth over time and the soil becomes more 
organic. The strong moisture and temperature fluctuations that 
occur in shallow pioneer soils are significantly reduced in the later 
stages. Plant biomass and vertical stratification increase throughout 
succession as larger plant species invade the deeper communities. A 
smaller winter annual is the dominant pioneer species. Lichens, 
annuals, and eventually perennial species invade as succession pro- 
gresses. Interspecific competition for moisture and nutrients regu- 
lates plant species composition at successive stages. Macroarthropod 
populations increase in density, biomass, and diversity throughout 
succession. The few soil microarthropod species that occur in the 
pioneer stages often exhibit rapid density oscillations in the shallow 
substrates. The deeper and more environmentally constant substrate 
of later stages contains a greater variety of microarthropods. Biotic 
diversity generally increases during primary succession on the out- 
crops. Plant diversity peaks at intermediate stages while microarth- 
ropod and macroarthropod diversity increase from pioneer through 
later stages. The strong physical factors on the outcrops determine 
the rate and extent of community development in particular soil- 
islands. However, as the many soil-islands undergo succession they 
converge in community characteristics such as total density, bio- 
mass, and diversity. 


29400 Multiple stable configurations in ordination of phytoplank- 
ton community change rates. Allen, T.F.H. (Univ. of Wisconsin, 
Madison); Bartell, S.M.; Koonce, J.F. Ecology; 58: No. 5, 1076- 
1084(Sum 1977). 

Relationships between a phytoplankton community and its 
environment were found by multivariate analysis of not species 
occurrences but rather the first difference of species weekly occur- 
rences. Principal component analysis of 55 sample first differences in 
a 103-dimensioned species first-difference space was performed. 
Successive sample points described a community trajectory in first 
difference ordination space. This trajectory oscillated in several 
discrete ordination regions. The discrete regions of oscillation were 
first defined subjectively but between-region discontinuities were 
verified by reconstruction according to simple objective criteria. 
The regions of oscillation are taken to represent centers of communi- 
ty structure in multivariate species first difference space. Similar 
patterns of oscillation found in an ordination in environmental state 
space were likewise interpreted as centers of multivariate environ- 
mental structure. The objectively defined discontinuities on the 
environmental ordination show close correspondence to those on the 
community ordination. There are structural forces intrinsic to the 
community, and the community composition moves from one center 
of community structure to another only by the intervention of 
intermittent shifts in environmental structure. The shifts in the 
environment were indicated by the principal component analysis of 
estimates of the state of nine environmental parameters. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 29309, 29310 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 27762, 29319, 29320, 29332, 
29358, 29499 


29401 (AD-A—044197) Continuing development of the vulner- 
ability model. Final report. Rausch, A.H.; Eisenberg, N.A.; Lynch, 
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C.J. (Enviro Control, Inc., Rockville, Md. (USA)). Feb 1977. Con- 
tract DOT-CG-33377-A. 340p. NTIS PC A15/MF AOl. 

This report describes the continuing development of the 
Vulnerability Model (VM), a computer simulation which provides a 
quantitative measure of the consequences of a marine hazardous 
chemical spill. Included are improvements in the modeling of fires, 
injury to indoor populations, additional toxicological analysis and 
modeling of ingestion of contaminated water. (Author) 


29402 (AD-A—044198) A critical technical review of six addi- 
tional hazard assessment models. Final report. Rausch, A.H.; Kumar, 
R.M.; Lynch, C.J. (Enviro Control, Inc., Rockville, Md. (USA)). 
4 1977. Contract DOT-CG-33377-A. 205p. NTIS PC A10/MF 
AOl. 

This report presents a critical, technical review of six simula- 
tion models currently being used in connection with the following 
U.S. Coast Guard research programs: the Vulnerability Model, a 
simulation system for assessing damage resulting from spills of 
hazardous chemicals; and CHRIS, the Chemical Hazards Response 
Information System. (Author) 


29403 (CONF-771070—2) Experimental assessment of haloge- 
nated organics in waters from cooling towers and once-through sys- 
tems. Jolley, R.L.; Pitt, W.W. Jr.; Taylor, F.G. Jr.; Hartmann, S.J.; 
Jones, G. Jr.; Thompson, J.E. (Oak Ridge National Lab., Tenn. 
(USA)). 1977. Contract W-7405-ENG-26. 14p. Dep. NTIS, PC A02/ 
MF AOl. 

From Conference on water chlorination) environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

Chlorine is the principal biocide used for antifoulant treat- 
ment of cooling systems in electric power generating plants. An 
experimental assessment was made of halogenated organics in chlor- 
inated cooling waters from both once-through and closed-cycle 
cooling tower systems. Three cooling tower systems were studied: 
the Oak Ridge Gaseous Diffusion Plant; the High Flux Isotope 
Reactor at Oak Ridge, Tennessee; and the Kingston Steam Plant at 
Kingston, Tennessee. (LTW) 


29404 (LA—7012-MS) Hydrologic characteristics of the Los 
Alamos well field, with reference to the occurrence of arsenic in well 
LA-6. Purtymun, W.D. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Nov 1977. Contract W-7405-ENG-36. 65p. Dep. NTIS, PC 
A04/MF AOl1. 

The Los Alamos well field is composed of six wells, ranging 
in depth from 870 to 1965 ft, that are completed in the Tesuque 
Formation, the main aquifer of the Los Alamos area. The water 
from the field is used for industrial and municipal supply by the Los 
Alamos Scientific Laboratory and the community of Los Alamos. 
The quality of water from individual wells varies slightly, with only 
three wells of the same general type. The occurrence and increase of 
arsenic in well LA-6 during the latter part of 1974 and early 1975 
now precludes use of water from this well. Studies were made using 
a combination of wells and restricting pumpage from well LA-6 and 
on dilution by other wells in the system to determine if acceptable 
arsenic levels could be obtained. An attempt was also made to 
determine which zone of the aquifer was yielding the high arsenic 
concentration to the well. Water samples collected at selected depths 
within the well were analyzed and compared to geophysical logs. 
These data were then applied to select zones to be blocked at below 
depths of 1550, 1440, 1210, and 875 ft within the well. These tests 
failed to isolate the arsenic bearing waters. The high concentration 
of arsenic occurs throughout the aquifer adjacent to the well. The 
average arsenic concentration at well LA-6 for nine tests ranged 
from 159 to 201 ug/l. This report summarizes the hydrologic char- 
acteristics of the wells in the Los Alamos well field for necessary 
background material. It also presents a summary and interpretation 
of data related to arsenic concentrations in wells in the field, with 
special reference to tests made of well LA-6 during the period 
August 1975 to June 1976. 


29405 (NTIS/PS—77/1016) Beryllium pollution (a bibliography 
with abstracts). Report for 1964-Oct 77. Brown, R.J. (National Tech- 
nical Information Service, Springfield, Va. (USA)). Nov 1977. 141p. 
NTIS PC NO1/MF NO1. 

The bibliography covers research on air and water pollution 
by beryllium. This includes sources; control; detection and analysis; 
toxic effects on plants, animals, humans; and air and water quality 
emissions. Environmental levels of radioactive and radiation-pro- 
duced beryllium are excluded. (This updated bibliography contains 
136 abstracts, 31 of which are new entries to the previous edition.) 


29406 (NTIS/PS—77/1020) Cadmium pollution (a bibliography 
with abstracts). Report for 1964-Nov 77. Smith, M.F. (National 
Technical Information Service, Springfield, Va. (USA)). Nov 1977. 
288p. NTIS PC NO1/MF NO1. 

Air and water pollution by cadmium are covered in this 
bibliography. Topics included are sources, control techniques, emis- 
sions, transport properties, toxicity, effects on plants, animals, and 
humans, and detection and analysis. (This updated bibliography 
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contains 283 abstracts, 87 of which are new entries to the previous 
edition.) 


29407 (PB—271698) A review of oil pollution incidents in and 
around New England. Hyland, J.L. (Environmental Protection 
Agency, Narragansett, R.I. (USA). Environmental Research Lab.). 
Jun 1977. 43p. (EPA—600/3-77/064). NTIS PC A03/MF AOI. 

The following report offers a comprehensive review of oil 
pollution incidents in and around New England waters. The first 
section of the report presents an analysis of all oil discharge data 
maintained by the U.S. Coast Guard for years 1973 through 1975. 
The data are analyzed categorically to reveal where most spills 
occur in New England waters, where the greatest quantities are 
spilled, what types of oil are most frequently spilled, what types are 
spilled in the greatest quantities (in gallons), what the most signifi- 
cant sources and causes of spills are, and within which size range (in 
gallons) most spills occur. The second section offers synopses of the 
more publicly recognized spills which have occurred within the last 
twenty-five years. the management of oil discharges and areas in 
which additional research is required are discussed in a concluding 
section. Work for this report was completed as of February 14, 1977. 


29408 (PB—272360) Nutrient, bacterial, and virus control as 
related to ground-water contamination. Special report. McNabb, J.F.; 
Dunlap, W.J.; Keeley, J.W. (Robert S. Kerr Environmental Re- 
search Lab., Ada, Okla. (USA)). Jul 1977. 27p. NTIS PC A03/MF 
AOl. 

A general introduction provides something of the history of 
groundwater, its present use, and the means by which it can become 
contaminated. A priority listing of sources of ground-water contami- 
nation is presented for four geographical areas of the United States. 
Phosphorus is discussed in terms of its fate in soil systems. The fate 
of organic and inorganic nitrogen compounds is also discussed 
giving consideration to sorption and biological utilization and degra- 
dation. Criteria important to the survival and transport of bacteria 
and viruses is presented along with information concerning indicator 
organisms in the subsurface environment. 


29409 (PB—272583) MIT/Marine Industry Collegium opportu- 
nity brief No. 8. Computer models for environmental engineering and 
research in near-coastal environments. (Massachusetts Inst. of Tech., 
Cambridge (USA). Sea Grant Program). 1 Jul 1977. 36p. (MITSG— 
77-16). NTIS PC A03/MF AO1. 

A family of computer programs that model hydrodynamic 
circulation and dispersion in a body of water have been written. 
Using these models, together with selected field measurements as 
input, it is possible to forecast where a substance (municipal sewage, 
for example) introduced at some point, will be transported as a result 
of currents driven by prevailing winds and tides. It is further possible 
to make predictions about concentrations of the substance at various 
points along its travels. These two physical processes also form the 
basis for developing other predictions about chemical and biological 
transformations that occur when a substance is introduced into near- 
coastal environments. The applications briefly outlined also suggest 
the range of applicability of the programs to research projects and 
real world problems. 


29410 (PB—272674) New York Bight project. Project develop- 
ment plan and technical development plan. (Science Applications, 
Inc., La Jolla, Calif. (USA)). 15 Apr 1977. Contract NOAA-03-7- 
022-35105. 229p. NTIS PC Al1/MF AO1. 

The New York Bight was selected for the initial project 
because of the significance and urgency of its environmental prob- 
lems. The Bight is the recipient of the nation’s largest ocean dump- 
ing operation. The MESA New York Bight Project Development 
Plan describes a systematic approach to achieving specifically identi- 
fied goals and objectives that have been delegated to the Department 
of Commerce for protection of the marine environment. The overall 
goals of the project are to develop a comprehensive understanding 
of the processes and interrelationships of the ecosystem and to 
determine the fate and effects of pollutants and other man-related 
stresses on the New York Bight. 


29411 Mercury in the seston of the San Francisco Bay estuary. 
Flegal, A.R. (Moss Landing Marine Labs., CA). Bull. Environ. 
Contam. Toxicol.; 17: No. 6, 733-738(1977). 

There is a continuous input of mercury to the San Francisco 
Bay estuary from wastewater effluents and influent rivers, some of 
which drain cinnabar deposits. While this input is not reflected in 
elevated levels of the element in the dissolved phase, there is an 
average of 0.25 g/g mercury in the system's surface sediments. This 
relatively high concentration is parallelled in the suspended particu- 
lates, seston. Samples of seston were collected using plankton net 
tons, and mercury analyses were done with a Zeeman isotope shift 
atomic absorption spectrophotometer. The results show that the 
macro-seston (>20 ym) of the San Francisco Bay system contains 
relatively high concentrations of mercury, compared to other estu- 
aries. These levels vary temporarily and spatially. These also vary 
with the size fraction of the seston and its organic content, and 
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age to be higher. in the phytoplankton and/or organic detritus 
in the zooplankton. 


29412 Fate and effects of petroleum hydrocarbons in marine 
ecosystems and . Wolfe, D.A. (ed.). Elmsford, NY; Perga- 
mon Press Inc. (1977). 497p. (CONF-761172—). . 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 

SA (10 Nov 1976). 

Separate abstracts were prepared for 43 papers presented at 

the conference. (HLW) 


29413 Oil spills in the Alaskan coastal zone. The statistical 
picture. Harrald, J.R.; Boyd, B.D.; Bates, C.C. (Coast Guard, Wash- 
ington, DC). pp 1-7 of Fate and effects of petroleum hydrocarbons in 
marine ecosystems and organisms. Wolfe, D.A. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 

SA (10 Nov 1976). 

See CONF-761172—. 

Results of studies on the following topics are presented: the 
National Academy of Science budget of petroleum in the marine 
environment; the pollution incident reporting system (PIRS); pollu- 
tion incidents in Alaskan waters; geographic distribution of oil 
pollution incidents for all U.S. waters; hazardous substance spillage 
in compared to total United States; sources of pollution 
incidents in Alaskan and United States waters; and types of materials 
discharged in Alaskan waters. (HLW) 


29414 Hydrocarbons in the water column. Shaw, D.G. (Univ. of 
Alaska, Fairbanks). pp 8-18 of Fate and effects of petroleum hydro- 
carbons in marine ecosystems and organisms. Wolfe, D.A. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

The conceptual relationship of hydrocarbons in the water 
column to the impact of petroleum on marine ecosystems is clear. 
The presence of organisms and petroleum hydrocarbons in the same 
water at the same time provides the opportunity for the petroleum’s 
toxic potential to be expressed. But such a general concept is of little 
operational use to the research scientist. In order to plan and 
interpret experiments intelligently he needs much more detailed 
information about hydrocarbons in seawater. He needs to know 
about hydrocarbon concentrations in seawater, about rates of hydro- 
carbon input, dispersion and sedimentation, about chemical frac- 
tionation and reaction of petroleum in seawater, and a myriad of 
other factors that determine the kinds and amounts of petroleum 
hydrocarbons that impinge on marine organisms. Complete informa- 
tion of this sort is not now available and is not likely in the 
foreseeable future. This lack of complete data provides a scientifical- 
ly invigorating opportunity. In order to proceed effectively we have 
to construct a theoretical framework that bridges the gaps in availa- 
ble knowledge and identifies the key questions whose resolution is 
necessary to further progress. This Chapter gives such a framework 
in terms of the chemical and physical nature of oil and water on the 
molecular and larger scales. The intent here is to review the molecu- 
lar basis of the water-hydrocarbon interaction from the perspective 
of the degree of aggregation of hydrocarbon molecules in water. 
What follows is organized in terms of three degrees of aggregation: 
true solution in the thermodynamic sense, colloids, molecular aggre- 
gations less than about 1 um, and particles larger than 1 ym. These 
categories are not rigidly separated; hydrocarbon aggregations exist 
a ° continuum from individually solvated molecules to large tar 

s. 


29415 Dispersal and alteration of oil discharged on a water 
surface. McAuliffe, C.D. (Chevron Oil Field Research Co., La 
Habra, CA). pp 19-35 of Fate and effects of petroleum hydrocarbons 
in marine ecosystems and organisms. Wolfe, D.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

Rapid physical and chemical processes include spreading, 
movement with winds and water currents, evaporation of volatile 
components, water-in-oil emulsification, dispersion as small droplets 
into the water, spray injection into the air, and sedimentation. As the 
oil spreads, biological and photochemical processes start. Biological 
— include degradation by micro-organisms and uptake by 

‘ger organisms. The latter is followed by discharge, metabolism, or 
storage. Photo-oxidation destroys inydrocarbons, expecially aromat- 
ics. Low-molecular-weight hydrocarbons (up to Ci2) rapidly evapo- 
rate. Very small amounts of these dissolve, then quickly evaporate 
from near-surface waters. Dispersal and alteration of oil in arctic and 
subarctic areas are the same as in warmer waters, except that the 
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rates are usually slower. Oil discharged under ice does not spread or 
move as much as oil on open water. Chemical dispersants can be 
used to produce oil-in-water emulsions. Dispersed oil does not travel 
as far as in a slick, dilutes more rapidly, and shorelines are less 
threatened. Evaporation, solution followed by evaporation, biode- 
gradation, and photo-oxidation are accelerated. Dispersed oil does 
not adhere as readily to solid surfaces, and thereby should reduce 
bird kill and lessen the amount of oil that sediments. 


29416 Biodegradation of aromatic petroleum hydrocabons. 
Gibson, D.T. (Univ. of Texas, Austin). pp 36-46 of Fate and effects 
of petroleum hydrocarbons in marine ecosystems and organisms. 
Wolfe, D.A. (ed.). Elmsford, NY; Pergamon Press, Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

Studies with well defined systems, usually a single microor- 
ganism and a single substrate, have shown that bacteria incorporate 
one molecule of oxygen into aromatic hydrocarbons to form dihy- 
drodiol intermediates. In those cases that have been rigorously 
investigated the hydroxyl groups have been shown to have a cis- 
stereochemistry. Oxidation of the dihydrodiols leads to the forma- 
tion of catechols which are substrates for enzymatic cleavage of the 
aromatic ring. In contrast certain strains of fungi and higher organ- 
isms incorporate one atom of molecular oxygen into aromatic hydro- 
carbons to form arene oxides that can undergo the enzymatic addi- 
tion of water to yield trans-dihydrodiols. Little is known about the 
microbial degradation of the aromatic hydrocarbons that are present 
in crude oil. At this time degradation products formed during the 
microbial utilization of crude oil have not been identified. In addi- 
tion, dibenzothiophene is the only sulfur-containing aromatic hydro- 
carbon that is known to be subject to microbial degradation. It is 
possible that many of the polycyclic aromatic hydrocarbons, particu- 
larly those that contain sulfur, that are present in crude oil are poor 
candidates for biodegradation. 


29417 Biotransformation of petroleum hydrocarbons in marine 
indigenous to the Arctic and Subarctic. Malins, D.C. (Na- 
tional Marine Fisheries Service, Seattle). pp 47-59 of Fate and effects 
of petroleum hydrocarbons in marine ecosystems and organisms. 
Wolfe, D.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 
From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

The following topics are discussed: the ability of animal life to 
metabolize aromatic hydrocarbons; oxygenase enzyme systems; con- 
jugating enzyme systems; and formation and structure of metabolites. 
The following tables are presented: aryl hydrocarbon hydroxylase 
activity in marine organisms; epoxide metabolizing enzymes in four 
marine species; influence of change of environmental temperature on 
drug metabolism; glutathione S-aryltransferase activity in liver of 
hepatopancreas of marine animals; distribution of glutathione s- 
aryltransferase activity in several organs of the little skate; and 
distribution of naphthalene metabolites in Coho salmon 24 hrs after 
injection of 125.6 wg naphthalene-1-'*C. (HLW) 


29418 Accumulation and turnover of petroleum hydrocarbons in 
marine organisms. Lee, R.F. (Skidaway Inst. of Oceanography, Sa- 
vannah). pp 60-70 of Fate and effects of petroleum hydrocarbons in 
marine ecosystems and organisms. Wolfe, D.A. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

Marine organisms which accumulate petroleum hydrocarbons 
after exposure to various petroleum components are of interest 
because of implications to the marine environment and to human 
health. This review deals with the uptake, storage and discharge of 
petroleum hydrocarbons by marine organisms under laboratory and 
field conditions. Analyses of organisms collected from oil spill and 
chronically polluted areas are reviewed under the heading of 
“Bioaccumulation.” The section entitled “Biological Transfer Proc- 
esses” deals with the ability of animals to depurate their hydrocar- 
bons accumulated after exposure to oil. The groups of marine 
organisms included are benthic algae, zooplankton, benthic inverte- 
brates and fish. Bivalves, including mussels, clams and oysters, have 
received special emphasis because of the extensive amount of labora- 


tory and field studies on the accumulation of petroleum by these 
mollusks. 


29419 Food chain transfer of hydrocarbons. Teal, J.M. (Woods 
Hole Oceanographic Inst., MA). pp 71-77 of Fate and effects of 
petroleum hydrocarbons in marine ecosystems and organisms. 
Wolfe, D.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 
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From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

The following topics are discussed: selective accumulation by 
marine animals; hydrocarbon uptake from food vs. water; dieldrin 
uptake by Daphnia; hydrocarbon storage and depuration; metabo- 
lism of DDT in Calanus; foodweb transport to fishes; sinking of 


—" such as tar particles as a mechanism of transport of 
ydrocarbons; and oceanic foodweb transfer. (HLW) 


29420 Comparative oil toxicity and comparative animal sensitiv- 
ity. Rice, S.D.; Short, J.W.; Karinen, J.F. (National Marine Fisheries 
Service, Auke Bay, AK). pp 78-94 of Fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms. Wolfe, D.A. 
(ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

Two objectives of laboratory toxicity testing have emerged. 
First, acute toxicity studies have been used to determine and com- 
pare the toxicities of different crude and refined oils to marine life, 
and the toxicities of individual components of oils. In these studies, 
the quantity of oil or oil component necessary to kill 50% of the 
standard test species exposed under a constant set of conditions 
(median lethal concentration, LC50) is equated to the toxicity of the 
oil or oil component. Secondly, acute toxicity data have been used to 
determine and compare the sensitivities of different species or the 
different life stages of a given species. The goal here has been to 
identify species or life stages that are especially sensitive or vulner- 
able to oil. Here the LCS5O has been used as an index of species 
sensitivity. There has been a wide variety of results from these 
studies, and some apparent contradictions, mainly because of the 
absence of standard exposure and analytical methods but also be- 
cause of difficulties involving quantitation of the oil used and its 
instability in the test waters. The composition and amount of oil that 
enters the water column is a function of many factors, such as mixing 
energy and duration, temperature, and salinity. Once in the water, oil 
components are subject to evaporation and microbial oxidation, 
which can appreciably alter the composition and concentration of oil 
constituents with time, even at low temperatures. The scope of this 
review is limited to studies dealing with the ability of crude and 
refined oils to kill marine animals. Emphasis is given to the more 
recent quantitative studies that were not available to earlier review- 
ers. This review covers the behavior of oil in water; the methodolo- 
gy problems associated with bioassays; the comparative toxicity of 
oil—water mixtures, oils, and components of oils; and the compara- 
tive sensitivity of different life stages and species. 


29421 Responses to sublethal levels of petroleum hydrocarbons: 
are they sensitive indicators and do they correlate with tissue contami- 
nation. Anderson, J.W. (Marine Research Lab., Sequim, WA). pp 95- 
114 of Fate and effects of petroleum hydrocarbons in marine ecosys- 
tems and organisms. Wolfe, D.A. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

Investigations to elucidate the effects on organisms of suble- 
thal doses of petroleum hydrocarbons and other pollutants can be 
categorized as physiological studies, behavioral studies, and investi- 
gations of growth and reproduction, all of which this paper dis- 
cusses. Physiological studies include a wide variety of different types 
of investigations which might range from the level of enzymes 
through cells to whole organisms. The metabolism of an organism 
can be measured in numerous ways, and one of the most popular and 
most readily available techniques is the measurement of oxygen 
consumption. Two other physiological functions of marine organ- 
isms that could be discussed under the category of physiological 
investigations are osmoregulation, including ionic regulation, and 
feeding and nutrition. The relatively few investigations regarding the 
effects of 4 ye one on the behavioral response of marine organ- 
isms will be discussed. The final category, which will receive 
emphasis in this paper, is that of reproduction and growth, since I 
believe that these are perhaps the most valuable parameters in 
determining the effects of petroleum hydrocarbons on marine organ- 
isms. 


29422 Effects of petroleum hydrocarbon exposure on the struc- 
ture of fish tissues. Hawkes, J.W. (Northwest and Alaska Fisheries 
Center, Seattle). pp 115-128 cf Fate and effects of petroleum hydro- 
carbons in marine ecosystems and organisms. Wolfe, D.A. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 
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Fish gills have shown epithelial sloughing within a few days 
after exposure to the water-soluble fraction of crude oil. With lesions 
present on the gill surface, a fish may have an increased susceptibil- 
ity to bacterial or fungal infection and reduced respiratory function. 
In addition, excessive mucus exudation may lead to respiratory stress 
and eventual suffocation. Several changes in liver structure have 
been reported after petroleum exposure. The striking increase in 
rough endoplasmic reticulum which has been observed probably 
reflects increased enzyme synthesis consonant with the detoxifica- 
tion function of the liver. Fibrosis is an alteration that indicates a 
degree of damage severe enough that cells have died and been 
replaced, not with new cells, but with connective tissues. Such 
changes in fish livers have been clearly observed after petroleum 
exposure. In addition, depletion of liver glycogen indicates potential- 
ly reduced liver function and lowered energy reserves. There is a 
point at which such alterations would affect the survival of fish. 
Long-term survival and stress-response studies correlated with a 
degree of ye gee og liver alterations appear appropriate. The 
enlargement of the lens found in trout after long-term petroleum 
feeding should produce extreme myopia; resulting vision-related 
behavior difficulties would be expected. Certainly there is much 
work yet to be done to check the repeatability of these results with 
additional species and at lower levels of petroleum. Behavioral tests 
for visual acuity will be an important correlative experiment. 


29423 Effects of petroleum hydrocarbons on marine populations 
and communities. Michael, A.D. (Univ. of Massachusetts Marine 
Station, Gloucester). pp 129-137 of Fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms. Wolfe, D.A. 
(ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

The following topics are discussed: effects of oil spills on 
plankton; toxic effects of oil spills on intertidal and subtidal benthos; 
effects of chronic exposure of fisheries to oil spills, bird mortality 
following oil spills; spills versus chronic contamination; effects of oil 
spills on genetics of polychaete worms; and tolerance of various 
species to oil spills. (HL W) 


29424 Effects of certain petroleum products on reproduction and 
growth of zygotes and juvenile stages of the alga Fucus edentatus de la 
phy (Phaeophyceae: Fucales). Steele, R.L. (Environmental Protection 
Agency, Narragansett, RI). pp 138-142 of Fate and effects of petro- 
leum hydrocarbons in marine ecosystems and organisms. Wolfe, 
D.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

A method has been devised to utilize easily obtainable eggs of 
Fucus as a bioassay. The effects of various petroleum products on 
growth and early development of the zygote have been studied. A 
crude oil had much less effect on Fucus growth than did No. 2 fuel 
oil or two jet fuels. When exposure occurred immediately prior to 
and during release of gametes, no germination or growth occurred 
with any of the oil types, even at the lowest concentration used. 


29425 Effect of crude oil on trout reproduction. Hodgins, H.O.; 
Gronlund, W.D.; Mighell, J.L.; Hawkes, J.W.; Robisch, P.A. 
(Northwest and Alaska Fisheries Center, Seattle). pp 143-150 of Fate 
and effects of petroleum hydrocarbons in marine ecosystems and 
organisms. Wolfe, D.A. (ed.). Elmsford, NY; Pergamon Press Inc. 
(1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

Prudhoe Bay crude oil was incorporated into the diet (1 g oil/ 
kg food) of adult rainbow trout during sexual maturation to assess 
the effects of long-term petroleum exposure on salmonid fish repro- 
ductive success. Parallel control fish received identical rations, 
except without added petroleum. When the fish reached maturity, 
six to seven months after initiation of petroleum exposure, a total of 
31 test and 10 control crosses were made. Mean survival through 
hatching was 86% and 90% for test and control eggs, respectively; 
the difference was non-significant (P = 0.10). Test and control males 
were virtually identical in fertility. Mean survival from hatching to 
swim-up fry stage of development was 76% for test and 91% for 
control fish; again the difference was not significant (P = 0.10). In 
addition, no gross morphological or histological abnormalities were 
observed in offspring of petroleum-fed fish. The results of these 
studies were, therefore, that there was no significant impairment of 
reproductive success detected from this type of dietary exposure to 
petroleum. 


29426 Thermal conductance of immersed prinniped and sea otter 
pelts before and after oiling with Prudhoe Bay crude. Kooyman, G.L.; 
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Davis, R.W.; Castellini, M.A. (Univ. of California, La Jolla). pp 151- 
157 of Fate and effects of petroleum hydrocarbons in marine ecosys- 
tems and organisms. Wolfe, D.A. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 

SA (10 Nov 1976). 

See CONF-761172—. 

Thermal conductance (C) of the sea otter and several species 
of pinniped pelts was determined during immersion, after oiling, and 
after cleaning. A (C) of 7 Watts . Meter™?. °C~! for the sea otter per, 
was the lowest measured in all controls. The highest was 58 W . M~? 
. °C”! for the California sea lion. Most affected by oiling was the sea 
otter pup in which (C) doubled. Least affected was the sea lion in 
which no change in (C) occurred. Washing slightly reduced (C) of 
the adult otter and fur seal. The results indicate that even a light 
oiling would have marked detrimental effects on the thermoregula- 
tory abilities of otters and fur seals at sea. The thermal effects of 
oiling on other adult pinnipeds while at sea would be slight. 


29427 Effects of external applications of fuel oil on hatchability 
of mallard eggs. Albers, P.H. (Fish and Wildlife Service, Laurel, 
MD). pp 158-163 of Fate and effects of petroleum hydrocarbons in 
marine ecosystems and organisms. Wolfe, D.A. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

An experiment was performed to determine the toxicity of oil 
to incubating eggs. Number 2 fuel oil, a mixture of 9 paraffin 
compounds, and propylene glycol were applied to the surface of 
artificially incubated mallard (Anas platyrhynchos) eggs. Seven 

oups of 50 eggs each were treated with 1, 5, 10, 20, and 50 pl of 
uel oil, 50 yl of the paraffin mixture, and 50 jl of propylene glycol. 
Fifty untreated eggs served as a control. Microliter syringes were 
used to apply the liquid around the air cell end of the egg on the 8th 
day of incubation. Embryonic mortality was significantly greater (P 
equal to or less than 0.01) in all oil treated groups and the paraffin 
mixture group than in the control group. Most of the embryonic 
mortality for the oiled eggs occurred within 72 hours of treatment. 
Hatching and post-hatching (4 weeks) weights of the ducklings in all 
treatment groups were not significantly different (P > 0.01) from the 
control. Thus, the transfer of even small quantities of oil to the egg 
surface is sufficient to reduce hatchability. 


29428 Effects of external applications of No. 2 fuel oil on 
Common Eider eggs. Szaro, R.C.; Albers, P.H. (Fish and Wildlife 
Service, Laurel, MD). pp 164-167 of Fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms. Wolfe, D.A. 
(ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

Because eggs of marine birds may be exposed to oil adhering 
to the feathers of adult birds, a study was undertaken to determine 
the effects of oil contamination. Two hundred common eider eggs 
(Somateria mollissima) was divided into four experimental sets o 
each. Two sets were treated with No. 2 fuel oil in amounts of 5 pl 
and 20 yl; a third with 20 pl of propylene glycol, a neutral blocking 
agent. The fourth set served as a control. Hatching success was 96 
yoy for the eggs treated with 20 yl propylene glycol, 96 percent 
or the controls, and 92 percent for the eggs treated with 5 pl oil 


hatched. Only 69 percent of the eggs treated with 20 pl of oil 
survived: a meagre reduction in hatchability (P equal to or less 


than 0.05). Mean hatching weights for all sets were statistically 
— Thus, oil pollution may significantly increase embryonic mor- 
ity in marine birds. 


29429 Effect of petroleum hydrocarbons on the survival and life 
history of polychaetous annelids. Carr, B.S.; Reish, D.J. (California 
State Univ., Long Beach). pp 168-173 of Fate and effects of petro- 
leum hydrocarbons in marine ecocystems and organisms. Wolfe, 
D.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

The toxicity of seawater-soluble fractions of No. 2 fuel oil and 
South Louisiana crude oil to five species of polychaetous annelids 
(Capitella capitata, Cirriformia spirabrancha, Ctenodrilus serratus, 
Ophryotrocha puerilis, and Ophryotrocha sp.) was determined. The 
results of these 28-day bioassays indicate a wide variability in sensi- 
tivity among the species tested with the two oils. The 28-day LCso 
values ranged from 1.4 ppm of initial total hydrocarbons for O. 
puerilis exposed to No. 2 fuel oil to 17.8 ppm for C. capitata exposed 
to South Louisiana crude oil. The water soluble fractions of No. 2 
fuel oil were more toxic to all species tested than South Louisiana 


ERA VOL. 3, NO. 12 


crude oil. The effects of petrochemicals on reproduction were 
measured for Ctenodrilus serratus and Ophryotrocha sp. Using the 
number of offspring produced as a measure of effect, a significant 
suppression in reproduction was noted at concentrations of 2.2 ppm 
and 1.3 ppm fuel oil to Ctenodrilus and Ophryotrocha, respectively, 
and at 9.9 ppm of South Louisiana crude oil for both species. A 
significant reproductive stimulation, however, was observed for 
Ophryotrocha sp. exposed to a concentration of 1.9 ppm of South 
Louisiana crude oil. 


29430 Effects of dispersed crude oil upon the respiratory metabo- 
lism of an arctic marine amphipod, Onisimus (Boekisimus) affinis. 
Percy, J.A. (Fisheries and Environment Canada, Ste. Anne de 
Bellevue, Quebec). pp 192-200 of Fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms. Wolfe, D.A. 
(ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

Short-term lethality is an unsuitable criterion for assessing the 
ecological effects of pollutants. A variety of sublethal physiological 
effects may impair an organism's ability to function normally and 
lead to a reduction or elimination of sensitive populations in a 
polluted area. The effects of exposure to sublethal concentrations of 
dispersed crude oils upon the respiratory metabolism of a marine 
amphipod have been examined. At low oil concentrations metabo- 
lism is significantly depressed but with increasing concentration a 
reversal of the response occurs. A ible explanation for this 
complex response is presented. The effects of other factors, such as 
oil type, presence of dispersants, nutritional state of the animals and 
weathering of the oil, upon the metabolic response are also consid- 
ered. 


29431 Interactive effects of temperature, salinity shock, and 
chronic exposure to No. 2 fuel oil on survival, development rate, and 
respiration of the horseshoe crab, Limulus polyphemus. Laughlin, 
R.B. Jr.; Neff, J.M. (Texas A and M Univ., College Station). pp 182- 
191 of Fate and effects of petroleum hydrocarbons in marine ecosys- 
tems and organisms. Wolfe, D.A. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

Eggs and the first three instars of the horseshoe crab, Limulus 

lyphemus were exposed to 0, 5, 10, 25 and 50% water-soluble 
ractions (WSF) of No. 2 fuel oil. Rearing salinity and temperatures 
were 32 ppt and 20°, 25° and 30°C, respectively. Hatching success 
was generally good at all temperatures and WSF concentrations, 
except 50% WSF, 25°C. Survival of larvae decreased with decreas- 
ing temperature and increasing WSF concentration. The significance 
of differences in growth and development rates wre difficult to 
determine because of high variability in these traits. These appear to 
be the least sensitive indicators of petroleum hydrocarbon stress in 
L. polyphemus. Respiration rates for control and WSF-exposed first- 
tailed staged animals from each temperature were measured at 
salinities of 32, 20 and 10 ppt. The respiration rates of controls 
decreased with decreasing salinity and temperature. The respiration 
rate of oil-exposed animals was significantly higher than that of 
controls at nearly all salinity/temperature combinations. The interac- 
tion of salinity and WSF exposure on respiratory rate was highly 
significant. The data suggest that the ability to adapt to new environ- 
mental conditions rather than maintenance of any given equilibrium 
metabolic state is an important parameter to consider when evaluat- 
ing the impact of petroleum on estuarine organisms. 


29432 Long term biological effects of Bunker C oil in the interti- 
dal zone. Thomas, M.L.H. (Univ. of New Brunswick, St. John). pp 
238-245 of Fate and effects of petroleum hydrocarbons in marine 
ecosystems and organisms. Wolfe, D.A. (ed.). Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

In February, 1970 a large spill of Bunker C oil occurred in 
Chedabucto Bay, Nova Scotia, Canada when the tanker “Arrow” 
grounded. Oil from the tanker has persisted for over six years on 
rocks and in intertidal sediments on the shores of the bay. During 
this period mortalities of common species in all major communities 
on both exposed and sheltered shores have occurred. On rocky 
shores, the dominant fucoid algae suffered heavy initial mortalities 
which were more severe at high tidal levels. Recolonization has 
proceeded from lower to higher levels but has not yet occurred in 
the high tide zone. Delayed recolonization appears to be related to 
long term toxicity. In salt-marsh and sheltered lagoonal communi- 
ties, the dominant grass, salt marsh cord grass, suffered heavy 
mortality delayed one year from the initial spill, recovery com- 
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menced two years later and is proceeding steadily. Soft-shell clams 
in lagoonal sediments have shown persistent mortalities proportional 
to oil content of sediments. This pattern appears to be a result of 
direct toxicity, environmental change caused by oil and sub-lethal 
metabolic effects. 


29433 Studies on petroleum biodegradation in the arctic. Atlas, 
R.M. (Univ. of Louisville, KY). pp 261-269 of Fate and effects of 
petroleum hydrocarbons in marine ecosystems and organisms. 
Wolfe, D.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

Microorganisms capable of biodegrading petroleum were 
found to be widely distributed in the Beaufort and Chukchi Seas, but 
to constitute only a low percentage of the indigenous heterotrophic 
microbial populations. Concentrations of hydrocarbon utilizing mi- 
croorganisms were lower in ice than in water or sediment. Hydro- 
carbon Lay eer potential was also lower in ice than in water 
or sediment. Natural rates of degradation were slow; maximal losses 
from experimental oil spills were less than 50% during the Arctic 
summer due to combined abiotic and biodegradative losses. Rates of 
biodegradation were found to be limited by temperature and concen- 
trations of available nitrogen and phosphorus. Residual oil had 
similar percentages of hydrocarbon classes as fresh oil; biodegrada- 
tion of all oil component classes, including paraffinic and aromatic 
fractions, apparently proceeded at similar rates. 


29434 Arctic hydrocarbon biodegradation. Arhelger, S.D.; Rob- 
ertson, B.R.; Button, D.K. (Univ. of Alaska, Fairbanks). pp 270-275 
of Fate and effects of petroleum hydrocarbons in marine ecosystems 
and organisms. Wolfe, D.A. (ed.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

Supplemented sterile sea water was inoculated with small 
sample a + of raw sea water and examined for oil related 
microbial activity. A ubiquitous Alaskan water microbial population 
of 10% to 10°/1 was indicated. In situ ‘*C-dodecane oxidation rates 
based on ™*C, recovery were: Port Valdez, 0.7 g/1 day; Chukchi 
Sea, 0.05 g/1 day; and Arctic Ocean, 0.001 g/1 day. Computations 
show that population estimates and oxidation rate measurements are 
compatible with each other. 


29435 Factors affecting the retention of a petroleum hydrocarbon 
by marine planktonic copepods. Harris, R.P.; Berdugo, V.; Corner, 
E.D.S.; Kilvington, C.C.; O'Hara, S.C.M. (Marine Biological Asso- 
ciation of the United Kingdom, Plymouth, England). pp 286-304 of 
Fate and effects of —— hydrocarbons in marine ecosystems 
and organisms. Wolfe, D.A. (ed.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

*C-1-Naphthalene was used as a model compound to study 
the retention of an aromatic hydrocarbon by marine planktonic 
copepods during 24-hour exposure experiments. Seven species were 
investigated, including representative estuarine, neritic and oceanic 
forms. Naphthalene concentrations varied from 0.2 to 1000 pg/1, a 
range an those that might occur temporarily under an oil 
spill. Significant positive correlations were demonstrated between 
mae Pe. ene retention and copepod size measured as dry weight and 
total lipid content; but a negative correlation was observed with 
temperature, and retention was diminished in animals starved for 
progressively longer periods. Amounts of the hydrocarbon absorbed 
on the surfaces of the animals appeared to be only a small fraction of 
the totals accumulated. Supplementing the quantity of '*C-1-naph- 
thalene in solution with a relatively small amount as suspended food 
led to a marked increase in radioactivity in the animals. In addition, 
studies on the fate of naphthalene ingested by male and female 
Calanus helgolandicus during feeding for 24 hr on a plant diet 
showed that, compared with bulk constituents of normal foodstuffs, 
the hydrocarbon was more readily assimilated. About half the as- 
similated fraction was released in soluble form during feeding, either 
as unchanged hydrocarbon or metabolites, and the other half re- 
tained. There was no evidence that the size of the portion retained 
varied with the sex of the animal. Upon transfer of the animals to 
clean seawater following exposure exponential depuration was ob- 
served, but in the case of Eurytemora affinis radioactivity accumu- 
res by nauplius I was still detectable in the resultant adults 34 days 
ater. 


29436 Effects of temperature and salinity of naphthalenes uptake 
in the temperature clam, Rangia cuneata and the boreal clam, Prototh- 
aca staminea. Fucik, K.W.; Neff, J.M. (Texas A and M Univ., 
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College Station). pp 305-312 of Fate and effects of petroleum hydro- 
carbons in marine ecosystems and organisms. Wolfe, D.A. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

The temperate clam, Rangia cuneata, and the boreal clam, 
Protothaca staminea, were exposed to a 25 percent WSF (water 
soluble fraction) of Southern Louisiana crude oil for three days 
under varying temperature and salinity regimes. The R. cuneata 
were exposed under temperature and salinity combinations of 15, 20, 
25 and 30°C and 0, 10, 20 and 30 °/oo. Temperature-salinity combina- 
tions of 5, 10 and 15°C and 25, 30 and 35 oo were used in P. 
staminea exposures. Clams were allowed to depurate for three days 
under these same temperature-salinity combinations. In three uptake 
experiments, two using R. cuneata and one using P. staminea, the 
greatest naphthalenes concentrations were measured in those clams 
exposed at the lowest temperatures. Statistical analysis confirmed 
that naphthalenes uptake in the different temperature-salinity groups 
in each experiment was significantly different. Temperature was 
shown to have the greatest effect on this difference. Salinity had a 
slight effect in only one of the R. cuneata uptake experiments. Tissue 
naphthalenes concentrations in P. staminea were less than those 
measured in R. cuneata after the same exposure period. Temperature 
and salinity had no effect on the release of naphthalenes in either R. 
cuneata or P. staminea. 


29437 Accumulation and depuration of No. 2 fuel oil by the soft 
shell clam, Mya arenaria L. Stainken, D. (Environmental Protection 
Agency, Edison, NJ). pp 313-322 of Fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms. Wolfe, D.A. 
(ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

Young soft shell clams, Mya arenaria, were exposed to suba- 
cute concentrations of No. 2 fuel oil-in-water emulsions under simu- 
lated winter (4°C) spill conditions. A pattern of accumulation and 
discharge of petroleum constituents, an experimental depuration time 
(biological half-life, TBso), and a potential transport mechanism of 
aromatic compounds from the fuel oil to the clams were experimen- 
tally determined. The clams were exposed to single dose concentra- 
tions of 10, 50, and 100 ppM of No. 2 fuel oil-in-water emulsion for 
28 days. Clams accumulated the greatest amount of hydrocarbons 
within one week after the initial exposure. The accumulated hydro- 
carbons decreased each week as the hydrocarbon content of the 
water decreased. Mass spectrometric analysis determined that the 
principle compounds accumulated and retained after three weeks of 
oil exposure were monomethyl, dimethyl, and trimethylnaphthalene 
isomers. Depletion of oil from the water column and accumulation 
and discharge of fuel oil constituents appeared to involve a mucus- 
oil complex formation by the clam. The depuration period was 
determined when the clams were transferred to an uncontaminated 
system for 14 days subsequent to the 28 day oil exposure. Accumu- 
lated hydrocarbons were rapidly, although incompletely discharged. 
At the end of the depuration period, mass spectrometric analysis 
revealed that many of the hydrocarbons present in the clams were 
dimethyl! and trimethylnaphthalene isomers. The biological half-lifes 
(TBso) calculated were: 10 ppM (50 days); 50 ppM (11 days); 100 
ppM (13.5 days). 


29438 Fate of petroleum hydrocarbons from a No. 2 fuel oil spill 
in a seminatural estuarine environment. Bieri, R.H.; Stamoudis, V.C. 
(Virginia Inst. of Marine Science, Gloucester Point). pp 332-344 of 
Fate and effects of petroleum hydrocarbons in marine ecosystems 
and organisms. Wolfe, D.A. (ed.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

Oysters, Crassostrea virginica, and clams, Mercenaria mer- 
cenaria, have been exposed to surface spills of No. 2 fuel oil in an 
estuarine area under seminatural conditions. The fate of oil compo- 
nents as a function of time was investigated in detail by gas chroma- 
tography and a computerized GC-MS system in extracts from water, 
sediments, oysters and clams. The natural background in the differ- 
ent sample types was established by the collection of additional 
samples outside the spill area. The results show that accommodated 
petroleum hydrocarbons in water reach their maximum concentra- 
tion a few hours after the spills and then disperse very rapidly. Most 
hydrocarbons are below detection 25 hours after the spills. In 
oysters, while substantial hydrocarbon concentrations are present 
within 6 hours after the spill, uptake continues in some cases past 100 
hours for both branched aliphatic and aromatic hydrocarbons, and 
appears to be related to molecular weight. Normal alkanes up to 
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about heptadecane, while clearly present in the 6 hour samples, have 
either decreased to very low levels or are below background 25 
hours after the spill. Mass spectra of the unresolved envelope, 
typically present in the aliphatic fraction of petroleum, indicate 
increasing unsaturation with time. After reaching a maximum, all 
hydrocarbon concentrations decrease until they eventually disappear 
in the background. It is shown that all observations can be under- 
stood only if uptake past 6 hours is via ingestion of adsorbed 
hydrocarbons and if mofifications in the composition of oil occur 
external to the oyster. Clams acquired hydrocarbons at much lower 
concentrations than oysters. No spill-related hydrocarbons could be 
detected in extracts from sediments. However, traces of some poly- 
cyclic aromatics were present in all, including control and prespill 
samples. Aliphatic fractions from sediment samples reflected the 
odd-even distribution typical of plant origin. 


29439 Interlaboratory calibration for the analysis of petroleum 
levels in sediment. Wise, S.A.; Chesler, S.N.; Gump, B.H.; Hertz, 
H.S.; May, W.E. (National Bureau of Standards, Washington, DC). 
pp 345-350 of Fate and effects of petroleum hydrocarbons in marine 
ecosystems and organisms. Wolfe, D.A. (ed.). Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

The large number of environmental analyses to be performed 
in the future necessitates the existence of a common basis for 
comparing the data. Otherwise data obtained from different labora- 
tories would be of limited usefulness. Furthermore, unless the data 
can be put on an equivalent basis, environmental standards can 
neither be set nor enforced. A sample, split between NBS and one 
other laboratory, was analyzed in order to determine the suitability 
of Katalla River sediment for a more extensive intercalibration 
exercise. The results of this limited intercomparison are discussed. 
The results encouraged us to initiate an enlarged intercalibration 
exercise which is now in progress. Comparison of the interlabora- 
tory data should provide a measure of the analytical variability 
among the participating laboratories. 


29440 Determination of the leeway of oil slicks. Smith, C.L. 
(Virginia Inst. of Marine Science, Gloucester Point). pp 351-362 of 
Fate and effects of petroleum hydrocarbons in marine ecosystems 
and organisms. Wolfe, D.A. (ed.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

The leeway of oil slicks was determined as a function of wind 
velocity in the range 5 to 25 knots to enable more precise forecasting 
of the trajectory of oil spills, and thus aid effective containment and 
cleanup operations. Leeway was calculated by measurement of the 
separation of oil slicks from a dyed patch of surface water at sea, 
using time-sequenced nadir aerial photography. Five oil types, Nos. 
2, 4, and 6 fuel oils, and light and heavy crude oils, were found to 
exhibit similar leeway as a function of wind speed. Oil spill volume 
had no measurable effect on leeway, and slicks moved in the 
direction of the wind. The leeway increases with sea state and obeys 
a linear relationship with wind velocity in the wind ranges studied. 
Oil spill leeway, ie may be calculated for this wind range from the 
equation po = 0.0179Ui0 + 0.0196, where Uo is the windspeed 
measured in knots at 10 meter elevation. Wind drift factors, obtained 
by summing oil slick leeway and water surface drift velocities, agree 
well with values calculated from accidental spills and from labora- 
tory scale tests. The mean wind drift factor found from these 
experiments is 3.64 percent +- 0.51 percent. 


29441 Evaporation and solution of C, to Cio hydrocarbons from 
crude oils on the sea surface. McAuliffe, C.D. (Chevron Oil Field 
Research Co., La Habra, CA). pp 363-372 of Fate and effects of 
petroleum hydrocarbons in marine ecosystems and organisms. 
Wolfe, D.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From NOAA symoosium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

Evaporation and solution of Cz: to Cio hydrocarbons were 
measured from four ocean spills of two crude oils (24° and 39° API 
gravities). Loss rates for these light hydrocarbons were in accord- 
ance with their vapor pressures. The trimethylbenzenes (Cs), the 
slowest of these to weather, were gone from the oil in 4 to 8 hrs. C2 
to Cio hydrocarbons were found in the water under the oil slicks 
only during the first 30 min, in concentrations of 2 to 60 wg/1. Their 
relative concentrations indicated that they were residual hydrocar- 
bons in dispersed oil droplets in the water column, and not in 
solution at the time of collection. Oil discharged on a water surface 
is a nonequilibrium condition with respect to evaporation and solu- 
tion. Hydrocarbons (alkanes, cycloalkanes, and aromatics) should 
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dissolve from an oil slick in amounts related to their mole fractions 
in oil, and inversely proportional to their molecular weights. This 
was not observed, indicating that dissolved hydrocarbons quickly 
evaporated from the near-surface waters. The rates of loss of ben- 
zene and cyclohexane from the oils were the same. These hydrocar- 
bons have similar vapor pressures, but very different solubilities in 
water. This also suggests that loss by solution is minor, compared 
with evaporation. These studies indicate that solution of hydrocar- 
bons into the water column from crude oil slicks, followed by 
evaporation, resulted in immeasurably low concentrations (<1 pg/ 
1) of dissolved C2 to Cio hydrocarbons 15 min after each spill. 


29442 Input of low-molecular-weight hydrocarbons from petro- 
leum operations into the Gulf of Mexico. Brooks, J.M.; Bernard, B.B.; 
Sackett, W.M. (Texas A and M Univ., College Station). pp 373-384 
of Fate and effects of petroleum hydrocarbons in marine ecosystems 
and organisms. Wolfe, D.A. (ed.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

Dissolved C; to Cy, hydrocarbon patterns measured during 
the last 6 years in the Gulf of Mexico indicate that underwater 
venting of waste gases and brine discharges, both associated with 
offshore platforms, are the major sources of non-methane light 
hydrocarbons to upper Gulf coastal waters. These sources are appar- 
ently responsible for the two orders of magnitude increase in Louisi- 
ana Shelf waters over open ocean levels of the light hydrocarbons 
with average concentrations of 3100, 31, and 22 nanoliters per liter 
of methane, ethane, and propane, respectively. Analyses of the 
hydrocarbon composition of vented gases and brines and estimates of 
their annual discharge rates indicate that up to 450 metric tons of Cs 
to Cio hydrocarbons are being added to Louisiana Shelf waters each 
year. Although the C; to C; hydrocarbons per se are apparently not 
toxic to marine organisms, they nevertheless are proving to be 
highly sensitive indicators of the more toxic components of petro- 
leum which are being introduced to the sea by man’s activities. 


29443 Intertidal sediment hydrocarbon levels at two sites on the 
Strait of Juan de Fuca. MacLeod, W.D. Jr.; Brown, D.W.; Jenkins, 
R.G.; Ramos, L.S. (National Marine Fisheries Service, Seattle). pp 
385-396 of Fate and effects of petroleum hydrocarbons in marine 
ecosystems and organisms. Wolfe, D.A. (ed.). Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

Hydrocarbon baseline data are needed to assess the potential 
impact of oil pollution from tanker traffic in the Strait of Juan de 
Fuca. Initial studies were directed to intertidal sediments from two 
physically similar areas along the shipping lanes: Port Angeles, WA 
and Dungeness Bay, WA. Latest analytical techniques such as sol- 
vent/slurry extraction, silica gel chromatography, and glass capillary 
GC were adapted for analyzing large numbers of intertidal sediments 
efficiently and expeditiously. The method used applies to alkanes in 
the Cis to Cg2 range, or to arenes ranging from substituted benzenes 
through benzpyrenes. Recoveries of hydrocarbons averaged better 
than 90 percent. Individual hydrocarbons were determined within 20 
percent standard error at the ng/g level. Lowest hydrocarbon levels 
were found at Dungeness Bay, a relatively pristine area. The GC 
profile of the alkanes suggests that the Dungeness hydrocarbons 
have a biogenic origin. Hydrocarbon levels were substantially great- 
er at Port Angeles harbor, especially adjacent to Peabody Creek. 
The even distribution of Cis to Cz2 n-alkanes from creekside sedi- 
ment is consistent with known fuel oil seepage upstream. Above C22, 
the n-alkane pattern appears more biogenic, although the levels 
remain high. Greatest individual divergences between the two areas 
were found among the arenes: phenanthrene, fluoranthene, and 
pyrene. This suggests that arenes be monitored as indicators of oil 
pollution; over ten arenes are proposed for baseline analyses and 
monitoring. 


29444 Sediment hydrocarbons as environmental indicators in the 
northeast Gulf of Mexico. Lytle, J.S.; Lytle, T.F. (Gulf Coast Re- 
search Lab., Ocean Springs, MS). pp 404-412b of Fate and effects of 
petroleum hydrocarbons in marine ecosystems and organisms. 
Wolfe, D.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

Surface sediment samples were collected in 1975 to 76 from 
forty-five locations in the Gulf of Mexico along the continental shelf 
from Pascagoula, Mississippi to Fort Myers, Florida. Hydrocarbons 
were analyzed in the sediments for the Bureau of Land Management 
in an effort to survey hydrocarbons in the northeast Gulf and detect 
man-induced and seasonal effects in hydrocarbon profiles. Clearly, 
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there are three zones in this area as distinguished by their aliphatic 
hydrocarbon distributions. The Florida shelf contains aliphatics 
which consist primarily of a branched-cyclic-unsaturated complex at 
Kovats Index 2-75-2150, with lesser components at 1640 to 2500 and 
3400 on FFAP. The small, n-alkane fraction is dominated by Ci7 and 
resembles algal hydrocarbons. The sediments from the Mississippi- 
west Alabama shelf and from the outermost edge of the Florida shelf 
are characterized by an abundance of high molecular weight n- 
alkanes of pronounced odd/even preference typical of terrestrial 
hydrocarbons. Occurring in lesser amounts is a suite of low molecu- 
lar weight n-alkanes with a uniform distribution characteristic of 
degraded crude oil. The west Florida and east Alabama shelf contain 
hydrocarbons intermediate in nature between these two extremes. 
These characteristics have remained virtually unchanged through 
several seasons and suggest that seasonal effects upon hydrocarbons 
are minimal in this area. 


29445 Stability of emulsified crude oils as affected by suspended 
particles. Huang, C.P.; Elliott, H.A. (Univ. of Delaware, Newark). 
pp 413-420 of Fate and effects of petroleum hydrocarbons in marine 
ecosystems and organisms. Wolfe, D.A. (ed.). Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

Interaction between emulsified crude oil and naturally occur- 
ring suspended solids, such as oxides, hydroxides, carbonates, and 
clays can significantly affect emulsion stability, and thereby govern 
the distribution and the toxicity potential of oily pollutants in the 
aquatic environment. The stability of three crude oil emulsions, viz., 
Nigerian, Venezuelan, and Iranian, was studied in response to var- 
ious types and concentrations of suspended solids, viz., AlsOs, SiOz, 
and kaolinite. Interfacial reactions between emulsion and solid are 
influenced by the physical and chemical properties of both kinds of 
particles involved as well as the chemical characteristics of the 
aqueous phase. The magnitude and sign of the surface charge of both 
the oil droplet and solid particles have been demonstrated to be 
important in the context of crude oil emulsion stabilization. Finely 
divided solid particles have been found to stabilize emulsions when 
both the oil droplet and solid possess small surface charge of the 
same or opposite sign. If the droplet and solid carry moderate to 
large surface charge of opposite sign, a complex destabilization 
phenomenon is observed. However, the solid concentration neces- 
sary to influence emulsion stability greatly exceeds mean oceanic 
values. Therefore, solid stabilization of crude-oil-in-water emulsions 
may occur in the riverine environment or off shorelines. Deep ocean 
drilling and estuarine dredging operation can also provide enough 
suspended solids for emulsion stabilization. 


29446 Chemical carcinogens in the marine environment. 
Benzo(a)pyrene in economically-important bivalve mollusks from 
Oregon estuaries. Mix, M.C.; Riley, R.T.; King, K.I.; Trenholm, R.; 
Schaffer, R.L. (Oregon State Univ., Corvallis). pp 421-431 of Fate 
and effects of petroleum hydrocarbons in marine ecosystems and 
on Wolfe, D.A. (ed.). Elmsford, NY; Pergamon Press Inc. 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

We have recently begun to study levels of carcinogenic 
polycyclic aromatic hydrocarbons that are present in bivalve mol- 
lusks from Oregon's estuaries. Because of many unique features in 
their life history and biology, indigenous shellfish are useful for 
monitoring the marine environment. In this paper, we describe 
benzo(a)pyrene (BAP) levels in economically-important shellfish 
populations from several sites in five Oregon bays. We have assayed 
BAP levels in clams (Tresus capax, Saxidomus giganteus, Mya 
arenaria), mussels (Mytilus edulis) and oysters (Crassostrea gigas) 
from Tillamook, Netarts, Yaquina, Alsea and Coos Bays. Detectable 
levels of BAP were present in bivalves from 38 of the 44 sampling 
sites. High levels (> 15 ng/g) were present in mussels collected from 
the Newport bayfront in Yaquina Bay and from a marina in Tilla- 
mook Bay. Significant levels (>5 ng/g) were present in M. arenaria 
collected from an area adjacent to the shipping docks in Coos Bay. 


29447 Seasonal variations of hydrocarbons in the water column of 
the MAFLA lease area. Calder, J.A. (Florida State Univ., Tallahas- 
see). pp 432-441 of Fate and effects of petroleum hydrocarbons in 
marine ecosystems and organisms. Wolfe, D.A. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

A series of 15 stations in the northeast Gulf of Mexico were 
occupied during summer, fall and winter 1975 to 1976. Samples were 
collected and analyzed by gas chromatography for dissolved hydro- 
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carbons and those associated with suspended particulate material. 
Average concentration of total resolved hydrocarbons was 0.4 pg/1 
dissolved and 0.3 »g/1 particulate. Concentrations were higher near 
shore. Unresolved components were present in both dissolved and 
particulate phases, especially near the Mississippi River and Sound 
which may be the source of this material. Biogenic hydrocarbons, 
nC15, nC17, pristane and squalene in the particulate phase may be 
reflective of in situ biomass. A series of n-alkanes (nC21 to nC32) in 
both dissolved and particulate phases persisted during all seasons. 
Squalene was the dominant molecule in the dissolved unsaturated/ 
aromatic fraction at most stations, but was very low in concentration 
at the offshore stations in the fall. Total dissolved hydrocarbons did 
not correlate with particulate organic carbon. Total particulate 
hydrocarbons did not correlate with particulate organic carbon or 
chlorophyll a (Chl. a). 


29448 Distribution of petroleum hydrocarbons in Westernport 
Bay (Australia): results of chronic low level inputs. Burns, K.A. 
(Marine Chemistry Div., Melbourne); Smith, J.L. pp 442-453 of Fate 
and effects of petroleum hydrocarbons in marine ecosystems and 
on Wolfe, D.A. (ed.). Elmsford, NY; Pergamon Press Inc. 
(1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

A study of hydrocarbons in Westernport Bay was undertaken 
to assess the impact of the chronic low level input associated with 
man’s use of the environment even in the absence of major oil spills. 
Aims of this project are to measure amount of background hydrocar- 
bon pollution associated with present land development, to identify 
sources and levels of inputs, to measure hydrocarbon accumulation 
from chronic input, to gain a detailed picture of the partitioning of 
hydrocarbons in this environment which includes measurements of 
hydrocarbons in the water column, sediments and selected organ- 
isms, and to assess the impact of chronic petroleum discharge on the 
structure and productivity of the ecosystem. Analysis of solid sam- 
ples included solvent extraction, saponification, column chromato- 
graphy to separate saturated from unsaturated fractions and determi- 
nation by gas chromatographic, fluorescence and gravimetric meth- 
ods. Seawater hydrocarbons were absorbed on mixed resin columns, 
eluted with solvents and analyzed similarly to solid samples. The 
mussel, Mytilus edulis, was the major indicator species used to 
establish problem areas and probable sources of petroleum input. 
Two major sources of pollution were identified, refinery and other 
industrial outfalls, and boating activities. Other possible sources are 
domestic disposal operations. Pollution levels varied from no detect- 
able petroleum hydrocarbons to amounts close to saturation levels of 
body lipids in mussels (29 mg/g lipid). The discussion includes means 
of relating amounts found in indicator species to levels of input, and 
implications on the toxicity to various components of the ecosystem. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 28943, 29319, 29320, 29356, 29385 


29449 (RLO—2231-T1-11) Studies on the concentrations of **Fe 
in South Pacific Ocean water and marine organisms and in the 
Columbia River. Progress report, July 1, 1976—June 30, 1977. Jen- 
nings, C.D. (Oregon Coll. of Education, Monmouth (USA)). 1977. 
Contract EY-76-S-06-2231-001. 1lp. Dep. NTIS, PC A02/MF AO1. 

Progress is reported on studies of processes controlling the 
distribution of °°Fe in the Columbia River ecosystem and in the 
Pacific Ocean. Iron-55 was found to be a unique tracer for particu- 
late setting in the ocean. Data are included on the content of **Fe in 
Columbia River sediments and in samples of seawater and marine 
organisms collected at various depths from locations in the South 
Pacific Ocean. The highest concentrations were found in crustaceans 
and fishes from the mesopelogic and epipelozic zones. A biological 
model of *°Fe distribution in fish was developed based on measure- 
ments of Fe and Zn in carp caught in the Columbia River. 


29450 Biological survey of intertidal areas in the straits of Ma- 
gellen in January, 1975, five months after the Metula oil spill. 
Straughan, D. (Univ. of Southern California, Los Angeles). pp 247- 
260 of Fate and effects of petroleum hydrocarbons in marine ecosys- 
tems and organisms. Wolfe, D.A. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

Field sampling was conducted in areas in the Straits of 
Magellan that were oiled and unoiled by oil spilled from the tanker 
Metula in August 1974. Statistical analysis of physical parameters 
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such as beach slope and intertidal height did not show a significant 
difference between the group of oiled and the group of unoiled sites. 
However, comparison of the grain size of the oiled and unoiled 
group of sites showed a statistical difference. Marsh plants had 
started to grow through oil in the oiled areas. High levels of 

troleum hydrocarbons were recorded in mussels in the oiled areas. 

presence of byssus threads alone suggested recent loss of 
mussels in part of the heavily oiled area. Biological, physical, and 
chemical data were analyzed using techniques of ordination, classifi- 
cation, and discrimination. These analyses indicate a — rela- 
tionship between the biota and presence of petroleum. While grain 
size was important in governing the distribution and abundance of 
species, the visible presence of petroleum was the most significant 
factor. The Kuwait crude oil spilled in the Straits of Magellan is 
similar to that spilled from the Torrey Canyon. In both instances 
there was large scale mousse formation. It is suggested that it is this 
physical impact that is the most significant factor and not the cold 
water conditions. 


WATER 


29451 (PB—272042) Radioactivity in Mississippi River water. 
Completion report. Iddings, F.A.; Knaus, R.M. (Louisiana Water 
Resources Research Inst., Baton Rouge (USA)). Apr 1977. Contract 
DI-14-34-001-6019. 44p. NTIS PC A03/MF AOI1. 

Base line alpha, beta, and gamma radioactivity measurements 
for Mississippi River water are presented. Period of the base line 
study encompasses 12 months. An evaluation of the change in 
radioactive content of the water as it passes down the river is 
presented. All results indicate a low radionuclide content for the 
river water during the period of study. A second section of the study 
details experience in sample handling and attempts at improvement 
in filtration, evaporation, and counting containers. Use of a simple 
filter system for measuring both alpha and beta particles using a GM 
tube is described. A novel technique for calibrating irregular geome- 
try samples such as Marinelli beakers is also presented. A brief 
description of a simplified whole body counting procedure is includ- 
ed. A final section presents the results of studies to establish the 
possibility of using the Black Willow (Salix nigra Marsh.) as a 
biological indicator for radionuclides coming from nuclear power 
plants. On the basis of use of manganese and lanthanum as radio- 
tracers and as post-experiment activated stable tracers, the willow 
roots appear to be an excellent bioindicator. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


29452 Study of heat transfer processes above a cooling pond. 
Hicks, B.B.; Wesely, M.L.; Sheih, C.M. (Argonne National Lab., 
IL). Water Resour. Res.; 13: No. 6, 901-908(Dec 1977). 

Rapid-response instrumentation mounted on a fixed tower 
located centrally in a strongly heated cooling pond at a nuclear 
power facility has enabled evaluation of the turbulent fluxes of 
momentum, moisture, and sensible heat. The results agree well with 
evaluations based on stability-corrected bulk aerodynamic formula- 
tions, provided all atmospheric measurements are made close to the 
water surface and in a location with adequate upwind fetch. The 
bulk formulae are those that have been verified recently over more 
extensive water surfaces, with a minor modification based on the 
finding that the surface of the cooling pond appears to be significant- 
ly smoother than that of open ocean. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 28544, 28549 


REGULATIONS 


REFER ALSO TO CITATION(S) 28550 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 28638 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 28537, 28549, 28601 
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29453 (CONF-770467—1) Introductory comments for session on 
“biological prospects for life extension’. Sacher, G.A. (Argonne 
National Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 7p. 
Dep. NTIS, PC A02/MF AOl1. 

From Conference mondiale sur le vieillisement; Vichy, 
France (24 Apr 1977). 

The common view is that biological research seeks ways to 
slow down the rate of aging, and that success in this quest wil! make 
it possible to defer the onset of senescent debility and disease, and 
thereby confer individual and social benefit. It is pointed out that this 
vew of life extension is an inadequate presentation of the biological 
situation, and that reliance on it can lead to erroneus assessments of 
the socio-economic consequences of life extension. There are, in fact, 
two fundamentally different approaches to life extension, and they 
would have very different consequences for the productivity, the 
dependency ratios, and the per capita health care costs for the 
populations employing them. A dismaying outcome of this analysis is 
the realization that a life extension regime can defer the onset of 
senescence, and increase the maximum span of life, but nevertheless 
be disadvantageous in terms of these socioeconomic measures. The 
reasons for this paradoxical situation are briefly discussed. 


ASSESSMENT OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 28544 


ENVIRONMENTAL IMPACT STATEMENTS 


29454 (PB—272013) Ghent Generating Station units 3 and 4, 
Ghent, Ky. Draft environmental impact statement. (Environmental 
Protection Agency, Atlanta, Ga. (USA). Region IV). Aug 1977. 
509p. NTIS PC A22/MF AOl1. 

Project is located at river mile 536 on the Ohio River, 1.5 
miles upstream from the town of Ghent in Carroll County, KY. This 
impact statement was prepared under the third part consultant 
procedure, outlined in the EPA January 11, 1977 regulations govern- 
ing EIS preparation for industry projects requiring NPDES new 
source permits. The Applicant proposes to add two 500 NW, low 
sulfur content coal fired units to the Ghent Electric Generating 
Station, presently 1000 NW. Major issues raised on this project are 
the proliferation of power generating facilities within the Ohio River 
Valley and their attendant significant impact to ambient air quality. 
Identified secondary impacts would be a land use shift from rural 
agriculture to industrial and commerical uses. 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


BEHAVIORAL BIOLOGY 
REFER ALSO TO CITATION(S) 29369, 29372, 29373, 29395 


29455 (ORNL—5304, pp 1-9) Methodology of mule deer studies 
on the Los Alamos National Environmental Research Park. Eber- 
hardt, L.E.; Hakonson, T.E.; Karlen, E.M. (Los Almos Scientific 
Lab., NM). Feb 1978. 

From National environmental research park symposium) nat- 
ural resource inventory, characterization, and analysis; Los Alamos, 
NM, USA (15 Aug 1977). 

In National Environmental Research Park symposium: natu- 
ral resource inventory, characterization, and analysis. 

The movements, density, and distribution of mule deer (Odo- 
coileus hemionus) residing on the Los Alamos National Environ- 
mental Research Park, Los Alamos, New Mexico, have been studied 
since January 1975. Techniques employed include: live trapping, 
visual marking and relocation, radio tracking, and pellet-group sur- 
veys. 


29456 (ORNL—5304, pp 94-98) Time-lapse photography for 
field studies of raptorial birds. Fitzner, R.E. (Battelle, Pacific North- 
west Labs., Richland, WA). Feb 1978. 

From National environmental research park symposium) nat- 
ural resource inventory, characterization, and analysis; Los Alamos, 
NM, USA (15 Aug 1977). 

In National Environmental Research Park symposium: natu- 
ral resource inventory, characterization, and analysis. 

A commercially available super 8mm, time-lapse, movie 
camera (the Kodak Analyst) is described and its application in 
studying the nesting behavior and ecology of birds of prey is 
presented. The camera enables a researcher to make simultaneous 
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observations at more than one nest site, thereby increasing the power 
of his data. 


29457 (TID—28042) Highway right-of-way: mowing versus suc- 
cession as related to waterfowl nesting in North Dakota. Voorhees, 
L.D.; Cassel, J.F. (North Dakota State Univ., Fargo (USA). Dept. of 
Zoology). 1977. Contract W-7405-ENG-26. 23p. NTIS, MF AOl. 

Portions of document are illegible. 

Waterfowl nesting was compared on blocks of land typifying 
early and later successional cover. Alternate 1.6-km (1-mile) blocks 
along a 37-km (23-mile) section of Interstate 94 right-of-way in 
Stutsman County, North Dakota were maintained in an early succes- 
sional stage by annual fall mowing; the remaining 1.6-km (1-mile) 
blocks, representing later successional stages, were left unmowed. 
Initial investigations revealed higher densities of duck nests and 
higher nest success in unmowed right-of-way areas than in mowed 
areas. No change was detected in the unmowed nesting preference 
from 1969 to 1972 as the vegetation aged. Patterns of nest success 
over the four-year period, however, were significantly different in 
the mowed and unmowed blocks. Relative to the mowed blocks, 
nest success in the unmowed blocks continually declined from 1969 
to 1972. For highest waterfowl production in the duck-producing 
regions along I-94, the vegetation should be kept in the earlier stages 
of ecological succession. To accomplish this, it is recommended that 
the Highway Department set up a rotational mowing policy at 3- 
year intervals; i.e., one-third of the area should be totally mowed 
each year. Mowing, as in the past, should be a haying operation. The 
vegetation should be cut, baled and removed from the area. In order 
to always maintain some residual cover along the east-west contin- 
uum of the I-94 right-of-way, it is recommended that only one side 
of the right-of-way be mowed at any one time. 


29458 Analysis of the dynamics of a Weddell seal population. 
Siniff, D.B. (Univ. of Minnesota, Minneapolis); DeMaster, D.P.; 
Hofman, R.J.; Eberhardt, L.L. Ecol. Monogr.; 47: No. 3, 319- 
335(Sum 1977). 

A breeding population of the Weddell seal (Leptonychotes 
weddelli) was studied annually during the 2'/2-mo pupping and 
breeding season in McMurdo Sound, Antarctica, from 1969 through 
1974. Components of the population were estimated by direct counts 
of adult females with pups, by capture-recapture studies of nonpar- 
ous females and adult males, and by aerial counting. Total popula- 
tion size was estimated as being on the order of 2,500 to 3,000 seals. 
The Seber-Jolly method was adapted to circumstances of the present 
study. Reproductive rates (measured in terms of successful pupping) 
were approximately 0.5 pups/female for the entire breeding colony, 
and approximately 0.7 pups/female for a subset of tagged females 
observed for 4 yr in sequence. Age-specific reproductive data were 
also obtained, and it appears that full reproductive activity of fe- 
males is achieved at approximately age 7. The annual survival rate 
for adult females is in the range of 0.80 to 0.85, as determined (by 
several methods) from tagging data. Survival rates for adult males 
are lower (perhaps 0.50), but are not as well established. Little 
information was obtained on the subadult class (1 to 3 yr of age). 
Underwater territories of adult males on one breeding colony were 
studied by acoustic tagging and found to be steadily patrolled by 
dominant males. Two experimental colonies have different densities 
of females with pups demonstrated increased interactions at higher 
densities, but lower weight losses on the part of the females (presum- 
ably due to isolated location of the colonies). We infer from the 
available data that the McMurdo Sound population is somehow 
regulated by a physiological or social connection between the 
number of adult females at the pupping colonies and subsequent 
years’ pup population. 


BIOCHEMISTRY 
REFER ALSO TO CITATION(S) 29468, 29473, 29476, 29504, 29519 


29459 (SAN—34P-225X3) Final progress report. Sutherland, 
J.C. (California Univ., Irvine (USA)). 1978. Contract EY-76-S-03- 
0326-034. 17p. Dep. NTIS, PC A02/MF AO1. 

Our research spans four major areas. First, we have investi- 
gated the optical properties of the photoreactivating enzyme (PRE) 
from the E. coli. Using difference spectroscopy, we observe new 
absorption which appears when the PRE is mixed with irradiated 
DNA. This is the first observation of the absorption band responsible 
for photoreactivation. Using MCD and fluorescence, we have an- 
swered other questions concerning the structure of the E. coli PRE. 
Second, we have probed the recently discovered human PRE both 
in vitro and in vivo. These experiments involved action spectroscopy 
and photochemical kinetics since the human PRE is not yet available 
in the amounts required for study by other techniques. (The greater 
amounts of human PRE required for absorption, CD, etc., should be 
available soon.) Third, we have developed two new spectroscopic 
techniques, fluorescence detected magnetic circular dichroism and 
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magnetic circularly polarized fluorescence, for the study of proteins 
and other biological materials. Fourth, we have assembled the basic 
instrumentation necessary for this research. This includes the emis- 
sion and polarization spectrometer which we designed and con- 
structed, a high intensity (and very sophisticated) monochromator 
for action spectra and photochemical kinetics which we obtained 
from its builder, Professor Harold Johns. Special light choppers for 
detecting phosphorescence and a commercial spectrophotometer are 
described. We are now interfacing the emission and polarization 
spectrometer and the spectrophotometer to a minicomputer. 


29460 (UR—3490-1327) Fluorescence and centrifugation studies 
of yeast hexokinase isoenzymes. Kramp. D.C. (Rochester Univ., N.Y. 
(USA). Dept. of Radiation Biology and Biophysics). 1978. Contract 
EY-76-C-02-3490. 101p. Dep. NTIS, PC A05/MF AO1. 

Thesis. 

Yeast hexokinase (Hk) exists as isoenzymes, each of which is a 
dimer of molecular weight 104,000. These isoenzymes, A (P-I), B (P- 
II), and C have been isolated and purified previously by others. 
Kinetic studies of the enzymes have shown them to be complex 
allosteric enzymes. Enzymatic activity can be increased several fold 
by several anions at slightly acidic pH. Furthermore, HkB demon- 
strates ‘hysteretic’ properties in that substrates or activators can 
induce a slow change in its kinetic properties. Some of the kinetic 
and binding properties have been ascribed to changes in the mon- 
omer-dimer association of the enzyme. In order to elucidate some of 
the kinetic data, a study of the binding of the substrate glucose to 
isoenzme A and B was performed. Fluorescence-quenching measure- 
ments were used to determine the strength of glucose binding. 
Ultracentrifugation was employed to determine the extent of enzyme 
dissociation into monomers. These studies demonstrate that there is 
negative cooperativity for glucose binding to aqueous dimeric HkB 
at pH 5.5. Also demonstrated is the apparently-equal strength of 
glucose binding by both monomeric and dimeric enzyme. This 
occurs over a range of ionic strengths, enzyme concentrations, pH, 
and temperature. In view of the fact that glucose-induced dissocia- 
tion of enzyme is also demonstrated (in 0.05M glycylglycine at pH 
8.3 and in 0.025M Na Acetate at pH 5.5), exact equality between 
monomer and dimer glucose binding constants cannot be correct. It 
is believed that the ratio of binding constants is not greater than a 
factor of two, that is, within the experimental error of this work. 
Fluorescence quenching of HkB fluorescence by cesium and iodide 
ions in conjunction with glucose showed that all four of the trypto- 
phan residues per monomer subunit are fluoresceut. 


29461 Histochemical evidence for the occurrence of oligomycin- 
sensitive plasmalemma ATPase in corn roots. Malone, C.P.; Burke, 
J.J.; Hanson, J.B. (Univ. of Illinois, Urbana). Plant Physiol.; 60: No. 6, 
916-922(Dec 1977). 

A cytochemical study has been made on the localization of 
ATPase activity in corn (Zea mays L.) roots. Light microscopy 
shows washing for 4 hours to increase the general ATPase activity 
in the peripheral layers of the root cortex; oligomycin and N,N- 
dicyclohexylcarbodiimide inhibit this activity, oligomycin being 
more effective. Ultrastructural studies of ATPase location show 
oligomycin treatment to inhibit both mitochondrial and plasma- 
lemma ATPase, but only in the epidermis and outer cortex. Studies 
with lipid-soluble dyes indicate that oligomycin might not penetrate 
very deeply into root tissue in the time span of these experiments. It 
is suggested that the strong inhibition of ion absorption by oligomy- 
cin without a corresponding decline in ATP content is probably due 
to inhibition of ion absorption in the peripheral cell layers, thus 
limiting the supply of ion for symplastic transport to the uninhibited 
tissues. 


29462 Inhibition of ethoxycoumarin deethylation by organic sol- 
vents. Aitio, A. (Univ. of Turku, Finland). Res. Commun. Chem. 
Pathol. Pharmacol.; 18: No. 4, 773-776(Dec 1977). 

The purpose of the study was to compare the effects of 
different organic solvents on ethoxycoumarin deethylation and aryl- 
hydrocarbon hydroxylation. Benzo(a)pyrene hydroxylation was de- 
termined with the radiochemical method of DePierre and cowork- 
ers, using benzo(a)pyrene purified with hexane extraction, and dilut- 
ed with nonradioactive benzo(a)pyrene to a specific activity of 25 
Ci/mole. The final substrate concentration in both analyses was 80 
pmol/l; similar inhibition experiments were carried out with 40 
pmol/| ethoxycoumarin, and 20 pmol/| benzo(a)pyrene concentra- 
tions. The organic solvents (0.1 mol/] final concentration) were 
added in water immediately before starting the incubation. 
Benzo(a)pyrene was added in the incubation in 25 pl of acetone. 
Organic solvents were inhibitory to monooxygenase activity meas- 
ured with either substrate. However, the sensibility was markedly 
different with the substrates used: 0.1 mol/l acetone, methanol, or 
acetonitrile did not decrease monooxygenase activity toward 
benzo(a)pyrene, and the effect of even ethanol was minor. All 
solvents tested caused a statistically significant decrease in the activi- 
ty toward ethoxycoumarin. It is evident that none of the solvents 
mentioned can be used as vehicles for ethoxycoumarin. 
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29463 Mechanisms of hepatic and renal metallothionein biosyn- 
thesis in cadmium-exposed rats. Shaikh, Z.A.; Smith, J.C. (Univ. of 
Rochester, NY). Chem.-Biol. Interact.; 19: No. 2, 161-171(Nov 1977). 

The mechanisms by which cadmium (Cd) stimulates the syn- 
thesis of hepatic and renal metallothionein were investigated in rats. 
In the liver the incorporation of **S and 'C labels from cystine 
showed a lag period of about 2 h and maximum incorporation into 
metallothionein took place 8 to 12 h after injection of 30 pmol 
CdCh/kg. The incorporation of the labels into renal metallothionein 
was faster than into the hepatic protein; the lag period was less than 
1 h and maximum incorporation occurred 4 to 5 h after the Cd 
injection. Cycloheximide inhibited the amino acid incorporation into 
both hepatic and renal metallothionein. Actinomycin D treatment, 
however, inhibited hepatic metallothionein synthesis only. These 
results suggested that at the dose level employed Cd regulated the 
biosynthesis of metallothionein in the liver at the transcriptional 
level and in the kidney at the translational level. 


29464 Role of DNA polymerases in DNA repair in Escherichia 
coli: DNA polymerase I-dependent repair following chemical alkyla- 
tion of permeabilized bacteria. Billen, D.; Hellermann, G.R. (Oak 
Ridge National Lab., TN). Chem.-Biol. Interact.; 18: No. 3, 365- 
380(Sep 1977). 

Many mutagens and carcinogens damage DNA and elicit 
repair synthesis in cells. In the present study we report that alkyla- 
tion of the DNA of Escherichia coli that have been made permeable 
to nucleotides by toluene treatment results in the expression of a 
DNA polymerase I-directed repair synthesis. The advantage of the 
system described is that it permits measurement of only DNA 
polymerase I-directed repair synthesis and serves as a simple, rapid 
method for determining the ability of a given chemical to elicit 
“excision-repair” in bacteria. DNA ligation is intentionally prevent- 
ed in the system by addition of the inhibitor nicotinamide mononu- 
cleotide. In the absence of DNA ligase activity, nick translation is 
extensive and an “exaggerated” repair synthesis occurs. This amplifi- 
cation of repair synthesis is unique for DNA polymerase I since it is 
not observed in mutant cells deficient in this polymerase. DNA 
ligase apparently controls the extent of nucleotide replacement by 
this repair enzyme through its ability to rejoin “nicks” thereby 
terminating the DNA elongation process. 


29465 Action of 1,10-phenanthroline transition metal chelates and 
their constituents on the rat isolated diaphragm preparation. Farn- 
worth, P.G.; Shulman, A.; Casey, A.T. (Univ. of Melbourne). 
Chem.-Biol. Interact.; 18: No. 3, 289-294(Sep 1977). 

The actions of two related series of fully co-ordinated, diva- 
lent 1,10-phenanthroline transition metal chelates have been investi- 
gated on the rat isolated diaphragm muscle-phrenic nerve prepara- 
tion and, where possible, compared with those of their constituent 
metal ions and ligands. Each member of both series of chelates 
produced blockade of neuromuscular transmission, although mecha- 
nistically not of a uniform type, and several elicited varying degrees 
of muscle contracture. The kinetic reactivity of the metal chelate 
appeared to be an important factor determining the nature of the 
biological response and profound differences in response were ob- 
served between labile and inert chelates differing in some cases by 
only one electron in the 3d shell. 


29466 Binding of mercury and selenium in subcellular fractions 
of rat liver and kidneys following separate and joint administration. 
Komsta-Szumska, E.; Chmielnicka, J. (Inst. of Environmental Re- 
search and Bioanalysis, Lodz, Poland). Arch. Toxikol.; 38: No. 3, 217- 
228(1977). 

The distribution of mercury and selenium has been examined 
in subcellular fractions of rat liver and kidneys in prolonged expo- 
sure to HgCl, and NazSeO; administered separately and simulta- 
neously. The molar ratio of mercury and selenium concentrations in 
subcellular fractions of the organs examined varied considerably. 
Selenium displaced mercury from the soluble kidney fraction bound 
mainly with metallothionein to the nonhistone protein fraction of 
liver nuclei. The Hg-stimulated biosynthesis of metallothionein has 
been eliminated under the influence of selenium. 


29467 Synthesis and biological properties of 8-azido-N *-benzyla- 
denine, a potential photoaffinity reagent for cytokinin. Sussman, M.R.; 
Kende, H. (Michigan State Univ., East Lansing). Planta; 137: No. 2, 
91-96(1977). 

A cytokinin photoaffinity reagent, 8-azido-N*-benzyladenine 
(8N3BA), was synthesized from 8-bromoadenosine via azide replace- 
ment, benzylation at N-1, rearrangement to the N-6-benzyl deriva- 
tive and acid hydrolysis. The compound thus obtained was found to 
have full cytokinin activity in the moss and tobacco cell-suspension 
bioassays. Photolysis of 8NsBA was accomplished with long and 
short-wave-length ultraviolet light and produced compounds which 
had very little or no biological activity in the two bioassays. In-vivo 
photolysis of 8NsBA caused loss of the cytokinin activity of this 
compound in moss protonemata. This result was similar to earlier 
ones where the biological response of moss protonemata to benzyla- 
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denine was reversed following removal of the hormone by a short 
rinse with water. 


CYTOLOGY 
REFER ALSO TO CITATION(S) 29507, 29516 


29468 Activation of endogenous respiration and anion transport 
in corn mitochondria by acidification of the medium. Kimpel, J.A.; 
Hanson, J.B. (Univ. of Illinois, Urbana). Plant Physiol.; 60: No. 6, 
933-934(Dec 1977). 

Acidification of the suspending medium of corn mitochondria 
(Zea mays L., WF9 x Mol7) from pH 7.5 to pH 6.8 to 6.4 initiates 
osmotic swelling with the transportable anions citrate, sulfate, and 
phosphate. Swelling becomes pronounced with a combination of 
citrate plus sulfate or phosphate. Acidification proves to activate 
endogenous respiration, which is essentially zero at pH 7.5. The 
endogenous respiration transports citrate (in the presence of sulfate 
or phosphate) which then contributes to respiration and the acceler- 
ated osmotic swelling. Mersaly] will inhibit the swelling and antimy- 
cin inhibits the endogenous respiration. Magnesium appears to 
reduce the permeability of the membranes under the acid conditions. 


29469 Probing phycobilisome structure by immuno-electron mi- 
croscopy. Gantt, E.; Lipschultz, C.A. (Smithsonian Institution, Rock- 
ville, MD). J. Phycol.; 13: No. 3, 185-192(Sep 1977). 

By immuno-electron microscopy it was shown that phycoer- 
ythrin is located on the outer surface of the phycobilisome and 
allophycocyanin is on the inside near the photosynthetic membrane 
in the red alga Porphyridium purpureum (Bory) Drew and Ross (P. 
cruentum). These findings are consistent with the idea that the 
phycobilisome functions as a light harvesting antenna and energy 
sink, which directs the energy to chlorophyll in the photosynthetic 
membrane. A technique was devised in which unfixed phycobili- 
somes, attached to thylakoid vesicles, were separately reacted with 
three monospecific antisera (to B-phycoerythrin, R-phycocyanin and 
allophycocyanin) and the reaction products were secondarily 
marked by reaction with ferritin-conjugated goat-antirabbit gamma 

lobulin fraction. This was subsequently followed by glutaraldehyde 
ixation and staining with phosphotungstic acid. The entire proce- 
dure was carried out on an electron microscope grid. The results 
confirm the previously proposed phycobilisome structural model. 


29470 Cytological damage in Mercenaria mercenaria exposed to 
phenol. Fries, C.R.; Tripp, M.R. (Univ. of Delaware, Newark). pp 
174-181 of Fate and effects of petroleum hydrocarbons in marine 
ecosystems and organisms. Wolfe, D.A. (ed.). Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172--. 

Adult clams were exposed to various concentrations (1, 10, 
100, 1000, 10,000, 25,000, 50,000 parts per billion) of phenol in 
artificial seawater (25 °/o0) for 24 hours. Control animals were placed 
in artificial seawater only. Gills, gut, digestive gland and blood cells 
(hemocytes) were damaged. Basophilic tissue staining was evident at 
the lower concentrations of phenol; moderate necrosis and sloughing 
of ciliated ephithelial layers were seen at higher concentrations. 
Blood sinuses were distended and contained precipitated hemo- 
lymph. In the gill, only the chitinous supporting rods remained at 
50,000 PPB phenol. Electron microscopy also shows damage to 
epithelial cells. Cell and nuclear membranes remain intact at low 
concentrations; intracellular organelles (lysosomes, mitochondria, 
etc.) are in various stages of disintegration. At 10,000 PPB cell 
membranes rupture. Hemocytes show extensive intracellular 
damage; at 1000 PPB and above only the hyaline cells remain intact. 


GENETICS 


REFER ALSO TO CITATION(S) 29486, 29487 


METABOLISM 


REFER ALSO TO CITATION(S) 29460, 29497, 29517, 29524 


29471 Copper thionein in the kidneys of copper-poisoned sheep. 
Bremner, I.; Young, B.W. (Rowett Research Inst. Bucksburn, Aber- 
deen, Scotland). Chem.-Biol. Interact.; 19: No. 1, 13-23(Oct 1977). 

A study has been made of the distribution of copper in the 
kidneys of copper-poisoned sheep, containing up to 240 yg copper/g 
fresh cortex. About 64 percent of the copper in the cortex was 
present in the cytosol and 75 percent of this occurred in a form with 
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molecular weight of approx. 12,000. This was partially purified by 
gel filtration on Sephadex G-75 and Bio-Gel P.10 and ion exchange 
chromatography on DEAE Sephadex A-25 to give three sub-frac- 
tions, which also contained zinc. The amino acid composition, 
copper content and chromatographic behavior of these proteins 
indicated that they were copper-thioneins. No significant amounts of 
the proteins were detected in the plasma or erythrocytes of the 
copper-poisoned sheep when they were undergoing the haemolytic 
crisis typical of this syndrome. It is concluded that metallothionein 
constitutes the major copper-binding protein in the kidneys of 
copper-poisoned sheep. However the rapid accumulation of the 
protein in the kidney, and the development of kidney damage, are 
unlikely to have arisen from the release of the intact copper-protein 
from the liver and its transport via the blood to the kidneys. 


29472 Absorption of ingested talc by hamsters. Wehner, A.P.; 
Tanner, T.M.; Buschbom, R.L. (Battelle Pacific Northwest Labs., 
Richland, WA). Food Cosmet. Toxicol.; 15: No. 5, 453-455(Oct 1977). 

To determine talc absorption in the gastro-intestinal tract of 
hamsters, talc was neutron-activated and suspended in physiological 
saline and 1-ml aliquots of this suspension were administered by 
gastric intubation to six 10-wk-old Syrian golden hamsters, which 
were kept in metabolism cages. The hamsters were killed 24 hr after 
gavage, and the skinned carcass, gastro-intestinal tract, lungs, liver, 
kidneys and collected urine and faeces were analyzed for Co and 
“Sc by y-ray spectrometry. An average of approximately 3 mg talc 
was found in the tissues and excreta. Of this quantity, 74.5% was 
found in the faeces, 23.5% in the gut and 1.9% in the carcass. The y- 
ray counts from the urine, accounting for 0.09% of the total, were 
probably due to leaching of ®Co from the talc with subsequent 
absorption and urinary excretion. This study shows that intestinal 
absorption of talc is negligible and could have contributed only 
minimally to the body burden of talc found in hamsters in a previ- 
ously published inhalation study (Wehner et al. Fd Cosmet. Toxicol. 
1977, 15, 121). 


29473 Effect of various chemicals on the metabolism of 
benzo(a)pyrene by cultured rat colon. Autrup, H.; Harris, C.C.; 
Fugari, S.; Selkirk, J.K. (National Cancer Inst., Bethesda, MD). 
Chem. .-Biol. Interact.; 18: No. 3, 337-347(Sep 1977). 

The effect of various co- and anti-carcinogens of colon car- 
cinogenesis on the metabolism of benzo(a)pyrene (BP) in cultured 
rat colon is reported. Rat colon enzymatically converted BP into 
metabolites which bind to cellular macromolecules i.e., DNA and 
protein. Activity of aryl hydrocarbon hydroxylase (AHH) activity 
and binding levels of BP to macromolecules were higher in the 
descending colon when compared to other segments. The major 
metabolites of BP, extractable with ethylacetate, were quinones, 
tetrols, 7,8-diol and a peak containing 9,10-dihydroxy-910- 
dihydrobenzo(a)pyrene and 7,8,9-trihydroxy-7,8- 
dihydrobenzo(a)pyrene. The binding levels of BP to DNA and 
protein in the explant was lowered by co-incubation with 7,8- 
benzoflavone(7,8-BF) (3.6 and 18.0 uM), a known inhibitor of AHH, 
and with disulfiram (100 uM), an anti-oxidant. The absence of 
vitamin A in the media also resulted in a lower level of BP binding 
to DNA and protein and in lower activity of AHH. Pretreatment 
with known inducers of AHH such as phenobarbital (PB) or 
benz(a)anthracene (BA), did not have any significant effect on the 
binding levels of BP to DNA or on the AHH activity of the bile 
acids investigated only taurodeoxycholic acid significantly increased 
the binding level of BP to DNA. 


29474 Steady state growth of phytoplankton in continuous cul- 
ture: comparison of internal and external nutrient equations. Gold- 
man, J.C. (Woods Hole Oceanographic Institution, MA). J. Phycol.; 
13: No. 3, 251-258(Sep 1977). 

Previously, there have been conflicts over whether external 
or internal nutrient concentrations control phytoplankton growth 
rates at steady state in continuous culture. To experimentally demon- 
strate that both equations equally describe steady state growth, 
continuous culture studies with phosphorus-limited growth of the 
chrysophyte Monochrysis lutheri Droop were carried out over the 
entire growth rate region up to biomass washout. Data were exam- 
ined using both the Monod and Droop equations, and, even though 
there were significant variations in the yield coefficient with growth 
rate, the data fit both equations reasonably well. Because of their 
relative simplicity, the Droop equation and an equation combining 
both the Monod and Droop equations are better suited for express- 
ing kinetic data than the Monod equation. It is crucial, though, that 
the criteria necessary to achieve steady state be fulfilled. 


29475 (ORNL-tr—4517) Effects of temperature and salinity on 
the oxygen consumption of excised gill tissue of Corbicula fluminea 
(Muller). Sung, W.I. Translated by S.D. Blalock, Jr. from Publ. Mar. 
Lab., Pusan Fish. Coll.; 5: 37-43(1972). 9p. Dep. NTIS, PC A02/MF 
AOl. 


The effect of temperature and salinity on the rate of oxygen 
consumption in the excised gill tissue of Corbicula fluminea (Muller) 
and the net weight-specific respiratory rates in relation to their body 
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sizes have been investigated. The net weight-specific respiratory 
rates of C. fluminea held in 15 and 25 percent sea water was 
decreased with an increase of body size. Over the range of tempera- 
tures from 5 to 25°C, the rate of oxygen consumption increased with 
an increase of temperature. Rates were higher in the bivalves held in 
5 and 15 percent sea water than those held in below 5 and above 15 
percent media. 


MEDICINE 


29476 (AD-A—044175) U. S. Army medical research and devel- 
opment technical report. Annual research progress report 1 July 
1975—30 September 1976. (Letterman Army Inst. of Research, San 
Francisco, Calif. (USA)). 30 Sep 1976. 459p. NTIS PC A20/MF 
AOl. 

This report describes progress in the following research areas: 
basic and applied research in skin diseases of military importance; the 
effects of hemorrhagic shock on the heart and brain; basic and 
applied nutritional biochemistry; basic biochemical processes of me- 
tabolism; basic and applied nutrition; clinical nutrition; the metabo- 
lism of normal and as altered by disease; the evaluation of insect 
repellent; serodiagnosis of leishmaniasis; the determination of expo- 
sure thresholds of coherent radiation producing damage to the eye 
and skin; basic and applied studies on blood and blood products 
storage; work performance on man and military dogs; and research 
computer science. The progress made in fiscal years 1976 and 1977T 
is described in the reports of the work units presented. 


29477 Comparisons of antidotal efficacy of sodium 
diethyldithiocarbamate, D-penicillamine, and _triethylenetetramine 
upon acute toxicity of nickel carbonyl in rats. Baselt, R.C.: Sunder- 
man, F.W. Jr.; Mitchell, J.; Horak, E. (Univ. of Connecticut, Far- 
mington). Res. Commun. Chem. Pathol. Pharmacol.; 18: No. 4, 677- 
688(Dec 1977). 

Sodium diethyldithiocarbamate, D-penicillamine, and triethy- 
lene-tetramine were administered to rats by im injection in dosages 
equivalent to 0.6 times their respective LD50 values in order to 
compare their relative effectiveness in prevention of death caused by 
exposure for 15 min to inhalation of nickel carbonyl (1.4 or 4.2 mg 
Ni(CO),/liter of air). When the three drugs were administered to 
groups of rats at 10 min before or after the exposure to nickel 
carbonyl, sodium diethyldithiocarbamate was the most effective 
antidote. In contrast, when the drugs were administered at 6 hr after 
exposure to nickel carbonyl, D-penicillamine was the most effective 
antidote. Based upon the combined results of 4 sets of experiments, 
sodium diethyldithiocarbamate and D-penicillamine were significant- 
ly more effective than triethylenetetramine. The authors recommend 
that sodium diethyldithiocarbamate should remain the chelating 
agent of choice for therapy of nickel carbonyl] poisoning. If sodium 
diethyldithiocarbamate is not available or if its use is contraindicated, 
D-penicillamine might be considered as an alternative chelating 
agent. 


29478 Therapy of experimental herpes simplex keratitis in rabbits 
with 5-iodo-5'-amino-2’,5'dideoxyuridine. Puliafito, C.A. (Harvard 
Medical School, Boston); Robinson, N.L.; Albert, D.M.; Pavan- 
Langston, D.; Lin, T.S.; Ward, D.C.; Prusoff, W.H. Proc. Soc. Exp. 
Biol. Med.; 156: No. 1, 92-96(Oct 1977). 

AIU (5-iodo-5’-amino-2’,5'-dideoxyuridine, AldUrd) has been 
shown to be as effective as IdUrd in the treatment of experimental 
herpes simplex keratitis in rabbits. ATU's striking lack of cellular or 
systemic toxicity or teratogenicity and its specific inhibition of viral 
metabolism are discussed. 


29479 Comparison of accuracy and reliability of two methods for 
the determination of lead in blood. Voloder, K.; Weber, O.A.; Ivicic, 
N.; Dizar, S.; Matijievic, B. Arh. Hig. Rada Toksikol.; 26: No. 2, 129- 
137(1975). (In Serbo-Croatian). 

Two sensitive, fast and easily performed analytical proce- 
dures for determining lead in whole blood were compared: the 
dithizone spectrophotometric and the voltametric methods. The 
improved dithizone method at pH 10.5 can be used with 2 ml blood 
samples. Electrochemical deposition, then anodic oxidation of the 
lead on a dropping mercury electrode followed by d.c. polarography 
has a sensitivity of 5 wg Pb/100ml in a 0.2 ml sample. Ten blood 
samples of humans with no known previous occupational exposure 
to lead were analyzed. The values obtained with the voltametric 
method were considerably higher than those obtained with the 
dithizone method in the concentration range up to 10 pg Pb/100 ml. 
At higher concentrations the two methods agreed. 


TRACER TECHNIQUES 


29480 (PB—272298) Developing role of short-lived radionuclides 
in nuclear medicine. A report of the task force on short-lived radionu- 
clides for medical applications to the BRH, FDA. Final report. 
(Bureau of Radiological Health, Rockville, Md. (USA)). Aug 1977. 
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. (DHEW/PUB/FDA—77/8035;FDA/BRH—77/155). NTIS 
A04/MF AOl1. 

The report recommends support of research in the methods of 
production, distribution, biomedical application, and cost effective- 
ness of a number of accelerator produced and short-lived radionu- 
clides by agencies of the Federal Government. These nuclides, 
although somewhat difficult to produce and distribute have the 
potential to provide improved diagnostic information with lower 
radiation dose when compared to the more _ conventional 
radiopharmaceuticals currently in use. Utilizing radioiodine-123 as 
the principal model and citing new uses for other radionuclides, the 
report presents information to substantiate a series of recommenda- 
tions. A brief summary outlines the im a forthcoming method- 
ologies which will be required to justify the continuing use of these 
radionuclides in nuclear medicine and p Be Pricer of their growth 
and benefits. 


MICROBIOLOGY 


REFER ALSO TO CITATION(S) 28801, 28804, 29398, 29411, 
29503, 29505, 29521 


MORPHOLOGY 


29481 Larval development of Callinectes similis reared in the 
laboratory. Bookhout, C.G.; Costlow, J.D. Jr. (Duke Univ., 
Durham, NC). Bull. Mar. Sci.; 27: No. 4, 704-728(Oct 1977). 

Freshly hatched larvae of Callinectes similis Williams, the 
lesser blue crab, were reared to the first crab stage. Eight zoeal 
stages and one megalopa stage are described with particular refer- 
ence to types of setae on appendages. Updated information on the 
development of the commercial blue crab, Callinectes sapidus Rath- 
bun, is also given, as well as similarities and differences between C. 
similis and C. sapidus. The zoeae of C. similis and C. sapidus are so 
similar that they can only be separated by a number of minor 
differences. The dorsal spine of C. similis is significantly longer than 
that of C. sapidus in all zoeal stages. Other structures, such as the 
rostrum and antennae, are either longer in early zoeal stages of C. 
sapidus than in C. similis, or the structres of two species are not 
significantly different. In later stages, however, structures measured 
were generally significantly longer in C. similis than in C. sapidus. 
Also in later zoeal stages, there are generally small differences in 
setation of appendages. There are diagnostic differences in lengths of 
parts of the claw of the first leg and setation of pleopods of the 
megalopa of the two species. There are also minor differences in the 
setae of the scaphognathite, in seta of the epipodite of the 3rd 
maxilliped and in aesthetascs of antennules of the two species. 


PATHOLOGY 
REFER ALSO TO CITATION(S) 29470 


~ ae (SRO—742-2) Cronartium fusiforme on direct seeded and 

pines. Witcher, W.; Lane, C.L. (Clemson Univ., S.C. (USA). 

Dept of Fo Forestry). Sep 1977. Contract EY-76-S-09-0742. 8p. Dep. 
S, PC A02/MF AO1. 

A fusiform rust survey on seeded and planted slash and 
longleaf pines found no correlation between oak leaf area and 
number of galls. Lower vigor class was associated with increasing 
number of galls. There were more galls on planted than seeded 
longleaf pine, but more galls on seeded than planted slash pine. 


PHYSIOLOGICAL SYSTEMS 


29483 Intestinal absorption of particulate matter. LeFevre, 
M.E.; Joel, D.D. (Brookhaven National Lab., Upton, NY). Life Sci.; 
21: No. 10, 1403-1408(1977). 

Evidence for and against the movement of intact particulates 
across the normal intestinal mucosa is reviewed. The effects of type 
of particulate and age of animal are considered. Small particulates 
unquestionably enter the gut-associated lymphoid tissues of adult 
animals and are engulfed by macrophages. Published evidence also 
favors the conclusion that small particulates are taken into absorp- 
tive cells of adults by an endocytotic mechanism. The evidence for 
passage of particulates between intestinal absorptive cells or into 
villus tips at the extrusion zone is not yet conclusive. 


29484 Photoperiodism in seedling strains of Lemna perpusilla: 
juvenility without obvious morphological correlates. Hillman, W.S. 
e00s7s National Lab., Upton, NY). Am. J. Bot.; 62: No. 5, 537- 
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Strains derived from seeds of L. perpusilla 6746 were tested 
for flowering on several media under 8-hr days at various times after 
rmination, always in comparison with the Yep strain. They 
| weer slowly in experiments started 2 wk after germination and 
more rapidly 7 wk after and later, with many eventually approach- 
ing parental values. Juvenility as measured in this way was not 
associated with any obvious morphological difference between 
younger and older strains, or from the parent. A system based jointly 
on this effect and what is already known of vegetative senescence in 
Lemna should prove valuable for a general study of aging in plants. 
(auth) 


AGRICULTURE AND FOOD TECHNOLOGY 
REFER ALSO TO CITATION(S) 28545, 28578, 28640, 29549 


29485 Evaluation of free proline accumulation as an index of 
drought resistance using two contrasting barley cultivars. Hanson, 
A.D.; Nelsen, C.E.; Everson, E.H. (Michigan State Univ., East 
Lansing), Crop Sci.; 17: No. s 720-726(1977). 

e two barley cultivars, “Proctor” and “Excelsior,” differ in 
their stability of grain yield under dryland conditions; Proctor pro- 
duces a low yield in drought seasons and Excelsior a relatively high 
yield. This varietal difference in drought resistance was clearly 
expressed at the three to four-leaf stage, both in soil-grown plants in 
greenhouse tests and in perlite-grown plants in growth chamber 
experiments. Water deficits were imposed either by withholding 
water from the soil, or by flooding the perlite rooting medium with 
polyethylene glycol 6000 (PEG) of osmotic potential--19 bars. Under 
both conditions the drought-susceptible Proctor sustained more 
severe leaf kill than the resistant Excelsior. Leaf water potentials 
(psi/sub leaf/) and free proline concentrations in various zones of the 
second leaf blade were determined during the development of PEG- 
imposed stress. In both cultivars, a gradient of decreasing psi/sub 
leaf/ was established from the base to the tip of the blade; a psi/sub 
leaf/ value lower than -30 to -40 bars in any leaf zone indicated leaf 
kill, i.e. failure of that zone to recover on relief of stress. The psi/sub 
leaf/ at the mid-blade zone always fell more rapidly in Proctor and 
in Excelsior, and consequently reached the critical -30 to -40 bar 
value earlier. In both varieties, free proline accumulated in leaf tissue 
as psi/sub leaf/ fell, and reached the highest concentration as leaf kill 
became severe; at this stage much of the free proline was localized in 
the non-viable leaf zone. Under stress, Proctor leaves always accu- 
mulated free proline more rapidly than Excelsior leaves. On relief of 
water stress, free proline levels declined in viable leaf tissue, but 
remained very high in the drought-killed, desiccated leaf zone. 
Therefore, proline-accumulating potential should not be utilized as a 
positive index of drought resistance in screening methods for cereal 
breeding programs. 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS ON CELLS 


EXTERNAL SOURCE 


29486 (COO—3110-29) Cellular heredity in haploid cultures of 
somatic cells. Comprehensive report, April 1975—June 1977. Freed, 
J.J. (Institute for Cancer Research, Philadelphia, Pa. (USA). Fox 
Chase Cancer Center). Jul 1977. Contract EY-76-S-02-3110. 44p. 
Dep. NTIS, PC A03/MF AO1. 

This report reviews genetic studies carried out since 1975 on 
a haploid cultured cell line from frog embryos (ICR 2A). Although a 
single chromosome set would be expected to facilitate recovery of 
recessive mutants, experiments suggested that cell culture variants 
might arise through processes more complex than the selection of 
simple mutational changes. Therefore, the objectives of the work 
reported here have been to throw light on just how cell culture 
variants arise in this system. First, we have continued to characterize 
the ICR 2A line, with emphasis on stability of karyotype and DNA 
content. Second, we have studied in detail the origin of two classes 
of drug-resistant variants. Bromodeoxyuridine resistance of the thy- 
midine deficiency type has been shown to arise through sequential 
loss of two forms of thymidine- -phosphorylating enzyme; loss of the 
second form of enzyme is complex, suggesting that changes more 
complex than simple recessive mutations may be involved. Another 
form of resistance, in which tolerance of high levels of bromodeox- 
yuridine is found in cells that continue to express thymidine kinase, 
remains under study. Variants resistant to microtubule inhibitors 
were isolated. It was found that these haploid strains have properties 
distinguishing them from analogous resistant strains isolated from 
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diploid mammalian cell cultures in other laboratories. In order to 
understand better how mutagens are involved in the origin of cell 
culture variants, we have examined the effect of different forms of 
DNA repair on the frequency of drug-resistant colonies induced by 
ultraviolet radiation. Preliminary experiments suggest that the fre- 
quency of such colonies is greater when repair takes place through 
(presumably error-prone) dark repair than when (error-free) photor- 
eversal is allowed to occur. Such experiments can determine wheth- 
er new phenotypes arise from alterations in DNA, and thus whether, 
in a broad sense, they are likely to be mutational in nature. 


RADIATION EFFECTS ON MICROORGANISMS 
REFER ALSO TO CITATION(S) 28803, 28805, 28806, 29172 


BASIC STUDIES 


29487 (SAND—77-1839) Beneficial uses program. Progress 
report, period ending June 30, 1977. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Dec 1977. Contract EY-76-C-04-0789. 65p. Dep. 
NTIS, PC A04/MF A0O1. 

The Beneficial Uses Program is a comprehensive program 
aimed at developing necessary technologies for cost/beneficial uses 
of existing and future surplus radioactive materials. The major 
portion of the work at Sandia has been concentrated in two subpro- 
grams: the Waste Resources Utilization Program and the Separation 
Technology and Source Development Program. Mutagenicity test- 
ing of sludge by the Ames method was initiated this quarter. Rats 
were procured and maintained on phenobarbital to enduce liver 
enzymes used in the preparation of the S-9 fraction for the Ames 
tests. Initial tests in the absence of S-9 metabolic activation did not 
show raw and digested sludges to be mutagenic. Settling studies 
using centrifugation techniques have confirmed that radiation treat- 
ment causes a significant increase in prompt settlability, while at 
longer times, the improvement is insignificant compared to the 
effectiveness of polymer-conditioning agents. The use of gamma 
irradiation to improve the settlability of sewage sludge will have 
limited application. The conveyor system for the dried sludge irra- 
= pilot plant was received from Gough Econ, Staffordshire, 

ye Both esophageal-fistulated and intact steers were fitted 
with fecal collection bags and used in grazing experiments. Supple- 
mentation with dried irradiated primary sewage solids improved not 
only the protein status of the steers, but also exerted measurable and 
important effects on the composition of forage selectively grazed. 


FOOD PRESERVATION 


29488 (AD-A—046622) Low dose food irradiation at Natick. 
Technical report. Josephson, E.S.; Heiligman, F.; Wadsworth, C.K.; 
Howker, J.J.; Wierbicki, E. (Army Natick Research and Develop- 
ment Command, Mass. (USA). Food Engineering Lab.). Jun 1977. 
39p. (NATICK/FEL—65). NTIS PC A03/MF AOl1. 

This report was presented at the FAO/IAEA Advisory 
Group Meeting on Low Dose Irradiation of Agricultural Products 
27-31 October 1975, Rio de Janeiro, Brazil. It includes highlights of 
the Army's program for food irradiation at Natick using doses below 
10 kGy. The program encompassed application to white potatoes for 
sprout inhibition during storage, to wheat flour for disinfestation of 
insects, and to chicken for radurization and radicidation. (Author) 


RADIATION EFFECTS ON ANIMALS 


MAN 
REFER ALSO TO CITATION(S) 29356, 29390 


29489 (NTIS/PS—77/0973) Congenital abnormalities (a bibliog- 
raphy with abstracts). Report for 1964-Nov 77. Harrison, E.A. (Na- 
tional Technical Information Service, Springfield, Va. (USA)). Nov 
1977. 146p. NTIS PC NO1/MF NO1 

Radiation hazards, food additives, gene mutations, musculos- 
keletal diseases, neoplasms, leukemia, rubella and chromosomes as 
related to congenital abnormalities are topics covered by the cita- 
tions of research reports in the bibliography. (This updated bibliog- 
raphy contains 141 abstracts, 30 of which are new entries to the 
previous edition.) 


29490 (PB—271734) BRH Publications Index. Final report. 
(Bureau of Radiological Health, Rockville, Md. (USA)). Jul 1977. 
295p. (FDA/BRH—77/150;DHEW/PUB/FDA—77/8033). NTIS 
PC A13/MF AOl. 

The BRH Publications Index to the publications of the 
Bureau of Radiological Health was prepared to aid in the retrieval 
and identification of publications originated or authored by Bureau 
staff or published by the Bureau. These publications include journal 
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articles, Government publications and technical reports, selected 
staff papers and Bureau news releases issued by DHEW 


29491 (PB—272010) Course manual for x-ray applications (GS- 
463). Final course manual. Trout, E.D. (Oregon State Univ., Corval- 
lis (USA). X-Ray Science and Engineering Lab.). Jul 1977. Contract 
PHS-BRH-223-72-6314. 148p. NTIS PC A07/MF AO1. 

Within the Bureau of Radiological Health, the Division of 
Training and Medical Applications is responsible for programs to 
reduce unnecessary radiation exposure to the public by improving 
the practices of those who use radiation in the healing arts. An 
important aspect of this work is the development and distribution of 
educational materials, both for students in the health care professions 
and for continuing education of individuals who are already in 
practice. This manual is an instructor's guide consisting of an outline 
of lectures and laboratory exercises with problems and examinations. 
Included is a list of references, equipment, and materials. 


29492 (PB—272011) Course manual for machine sources of x- 
rays (GS-461). Final course manual. Trout, E.D. (Oregon State Univ., 
Corvallis (USA). X-Ray Science and Engineering Lab.). Jul 1977. 
Contract PHS-BRH-223-72-6314. 244p. NTIS PC All/MF AOl. 

The manual is an instructor's guide consisting of an outline of 
lectures and laboratory exercises with problems and examinations. 
Included is a list of references, equipment, and materials. 


29493 (PB—272012) Course manual for x-ray measurements 
(GS-462). Final course manual. Trout, E.D. (Oregon State Univ., 
Corvallis (USA). X-Ray Science and Engineering Lab.). Jul 1977. 
Contract PHS-BRH-223-72-6314. 198p. NTIS PC A09/MF AOl1. 

The manual is an instructor's guide consisting of an outline of 
lectures and laboratory exercises with problems and examinations. 
Included is a list of references, equipment, and materials. 


29494 Radiation risks from plutonium recycle. Cuddihy, R.G. 
(Lovelace Biomedical and Environmental Research Inst., Albuquer- 
que, NM); McClellan, R.O.; Hoover, M.D.; Dugan, V.L.; Chapman, 
L.D.; Wayland, J.R. Environ. Sci. Technol; 11: No. 13, 1160- 
1164(Dec 1977). 

A computer simulation method was used to estimate the 
health risks associated with alpha-emitting radionuclides that could 
be released to the environment from a nuclear reactor program with 
plutonium recycle and from burning low-sulfur, Western U.S. coal. 
Many of the base assumptions for the model were taken from the 
LMFBR Environmental Impact Statement (EIS). The probabilities 
and consequences of severe nuclear accidents were projected to be 
low, and health risks to the general public over a long period of time 
were projected to result primarily from releases of actinide radionu- 
clides during normal operations. No assumptions concerning the 
environmental transport of transuranic radionuclides or their deposi- 
tion in human tissues were identified as having sufficient uncertainty 
to cause more than a factor of two or three changes in the overall 
projected health effects. The most significant remaining needs are 
for better information on the physical and chemical nature of re- 
leased material, environmental weathering of ratag: a the wad pot 
size of particles resuspended from ground surfaces, uptak adion- 
uclides by plants and the validity of low-dose health-risk extrapola- 
tions from high-level biological dose-response studies. In estimating 
the potential health effects of burning coal, bone tumors and genetic 
defects were projected to be the major health impact rather than 
lung tumors, as in the LMFBR simulation. This was the result of the 
increased importance of the ingestion pathway, althoug' this is 
probably the most uncertain aspect of the composite model. Still, 
even the projection for lung tumors was 400 times greater for 
operation of a coal-fired plant compared to that of an equivalent size 
LMFBR. This evaluation is limited in scope compared to all the 
hazards associated with either the total nuclear or coal fuel cycle. It 
applies the same criteria, degree of conservatism and scientific base 
of information in making this one health risk comparison. 


VERTEBRATES 


29495 (AD-A—044178) Effects of CO. laser radiation on oral 
soft tissues: an initial report. Report for June —September 1977. 
Adrian, J.C. (Army Inst. of Dental Research, Washington, D.C. 
(USA)). 12 Sep 1977. 35p. NTIS PC A03/MF AO. 

Three different oral mucosal sites were exposed to the CO2 
surgical laser. Although nearly every laser exposure caused the loss 
of the epithelium and penetration of the lamina propria up to 0.5 
mm., no bleeding occurred. Glassy homogenization of collagen and 
vascular occlusion characterize the alterations in the connective 
tissue. These changes were consistent for each of the three tissues 
examined. Within the limits of the experimental procedure, it appears 
that the laser vaporizes an additional 0.1 mm. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 29487 
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NUCLIDE KINETICS AND TOXICOLOGY 


MAN 
REFER ALSO TO CITATION(S) 29356, 29362 


(ORNL—5284) Bibliography on the dosimetry of radon 
ters. Holoway, C.F.; Turner, J.E.; Johnson, M.L.; 
Loebl, A.S. (Oak Ridge National Lab., Tenn. (USA)). Feb 1978. 
Contract W-7405-ENG-26. 79p. Dep. NTIS, PC A0O5/MF AOl. 
This selection of 479 papers through 1976, dealing with 
various aspects of the dosimetry of radon and its daughters, should 
be of interest to those concerned with assessing literature on prob- 
lems associated with uranium mines and mill tailings and with 
development of criteria for the disposition of sites contaminated with 
uranium and its decay products. Major topics include background 
levels, epidemiology, food chains, ingestion, inhalation, metabolic 
models, pathology, synergistic effects of smoking plus inhalation of 
radon daughters, soil, standards, uranium mine and mill tailings and 
contamination of water. The principal elements covered are urani- 
um, radium, radon, polonium, | and bismuth. The papers are 
classified into 35 categories, ranging alphabetically from AIR to 
WORKING LEVEL, each containing up to seven subcategories. 


ANIMALS 
REFER ALSO TO CITATION(S) 29309, 29310, 29390, 29449 


PLANTS 
REFER ALSO TO CITATION(S) 29309, 29310, 29386 


THERMAL EFFECTS 


INVERTEBRATES 


29497 Effect of starvation on tissue respiration of the tropical 
fresh water crab Oziotelphusa senex senex fab. as a function of size 
and ambient temperature. Kotaiah, K. Indian J. Exp. Biol.; 15: No. 8, 
678-679(Aug 1977). 

Tissue respiration of O. senex senex (O2 pl/g/hr) decreased 
with increase in body weight and increased with ambient tempera- 
ture. Progressive starvation induced proportionate decrease in the 
QO:. Larger crabs were more influenced by thermal stress while the 
starvation stress was more pronounced in smaller animals. Trends in 
Qio indicate that the metabolic effect of temperature on tissue 
respiration is dependent on body size as well as starvation stress. 


29498 Temperature acclimation in Actinia equina L. (Anthozoa). 
Griffiths, R.J. (Univ. of Natal, Pietermaritzburg, South Africa). J. 
Exp. Mar. Biol. Ecol.; 28: No. 3, 285-292(Aug 1977). 

Respiratory adaptation to different sea temperatures on the 
Natal (east) and Table Bay (west) coasts of southern Africa is 
demonstrated in Actinia equina L. Animals are able to acclimate to 
lower sea temperatures but are unable to adapt to an increase of 3°C 
or more above summer sea temperatures. Acclimation to elevated 
water pag nage may be limited by thermal sensitivity of the 
tissues and by lack of feeding when under thermal stress. The 
successful colonization of the Natal littoral zone by A. equina may 
be attributed partially to metabolic adaptability but also to its brood- 
ing ability, tolerance of desiccation, and capacity to retain water 
within the coelenteron. Slow exudation of this water enables evapo- 
rative cooling of the tissues during low tide. Other actinian species 
from Natal lack this range of features and are hence limited to damp 
habitats at lower tidal levels. 


CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 29424, 29532 


29499 (AD-A—044601) Estimate of maximum level of oil innoc- 
uous to marine biota as inferred from literature review. Final task 
report. Brown, L.R. (Mississippi State Univ., Mississippi State 
(USA)). Apr 1977. Contract T-CG-81-76-1476. 20p. IS PC 
A02/MF AO0O1. 

The objective of this study was to derive an estimate of the 
maximum level of oil which can be considered harmless to the 
marine biological community based on the current state-of-the-art as 
determined through review and interpretation of the literature. 
Overall nearly 2,000 individual articles relating to oil pollution were 
examined. One hundred and thirty-five of the most germane of these 
articles are listed as references. 
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CELLS 
REFER ALSO TO CITATION(S) 29465 


29500 Changes in rat renal cortex, isolated plasma membranes 
and urinary enzymes following the injection of mercuric chloride. 
Kempson, S.A.; Ellis, B.G.; Price, R.G. (Univ. of London). Chem.- 
Biol. Interact.; 18: No. 2, 217-234(Aug 1977). 

Some of the biochemical changes in rat kidney following the 
administration of mercuric chloride have been determined. Mercuric 
chloride had an immediate effect on the renal brush border resulting 
in rapid loss of the microvilli. Plasma membranes were isolated and 
characterised at various stages in the necrotic process, mircovilli 
were absent from these preparations and the activities of marker 
enzymes for the brush border were significantly decreased. In con- 
trast the basal plasma membranes were unaffected by the nephro- 
toxin during the early stages and no change occurred in the activity 
of (Na* + K*)-ATPase, a marker enzyme for the basal membranes. 
The change in the pattern of urinary enzyme excertion closely 
paralleled the ultrastructural changes in the tubular cells. The se- 
quence of subcellular change following the administration of mercu- 
ric chloride is discussed in relation to the known mechanism of 
action of this agent. 


29501 Effects of mercuric chloride on synchronized Chinese ham- 
ster ovary cells: survival and DNA replication. Kasschau, M.R.; 
Elder, J.; Meyn, R.E. (Univ. of Texas System Cancer Center, 
Houston). Chem.-Biol. Interact.; 18: No. 2, 205-215(Aug 1977). 

Chinese hamster ovary (CHO) cells in vitro were treated with 
HgCl. at various stages in the cell cycle and the effects of this 
chemical on cell survival, DNA replication, and cell division were 
observed. In terms of survival the early G1 cells were the most 
sensitive to treatment, followed by late G1 and early S, while mid S 
and late S-G2 treated cells were the least sensitive. Treatment with 
HgCk also resulted in reduced rates of DNA replication and delays 
in cell division. The early G1 treated cells showed substantially 
reduced rates of DNA replication followed by a 4-5 h division delay. 
The early S and late S-G2 treated cells had some reduction in their 
rates of DNA replication followed by corresponding division delay 
of 2.5 h in the early S treated cells and 1 h in the date S-G2 treated 
cells. 


29502 Benzo(a)pyrene metabolism in mouse epidermis: analysis 
by high pressure liquid chromatography and DNA binding. Berry, 
D.L. (Oak Ridge National Lab., TN); Bracken, W.R.; Slaga, T.J.; 
Wilson, N.M.; Butty, S.G.; Juchau, M.R. Chem.-Biol. Interact.; 18: 
No. 2, 129-142(Aug 1977). 

Mouse epidermal homogenates contain an inducible aryl hy- 
drocarbon hydroxylase (AHH) complex that catalyzes the formation 
of benzo(a)pyrene-7,8-dihydrodiol from benzo(a)pyrene (BP) as as- 
sessed by high pressure liquid chromatography (HPLC). 5,6-Benzo- 
flavone (5,6-BF), 7,8-benzoflavone (7,8-BF) and 17-8-estradiol de- 
creased and butylated hydroxytoluene (BHT) enhanced oxidative 
metabolism of BP when added in vitro. 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 29411, 29521 


29503 Distribution of heavy metals in anaerobic digestion. Hayes, 
T.D.; Theis, T.L. (Univ. of Notre Dame, IN). J. Water Pollut. 
Control Fed.; 50: No. 1, 61-72(Jan 1978). 

Bench scale anaerobic digesters using municipal wastewater 
sludge were dosed with different levels of heavy metals to determine 
their distribution and note their effects under operating conditions. 
Metals investigated were Cr(III), Cr(VI), Cd, Cu(II, Ni, Pb, and 
Zn. Dosings were made in both a stepwise and pulse manner. 
Characteristic responses were observed during periods of digester 
distress. These included increased volatile acids and total organic 
carbon, decreased - production and methane composition, and 
depressed values of pH. The order of toxicity established in this 
study was Ni > Cu > Pb > Cr(VI) approximately Cr(IIII) > Zan. 
Toxic limits for cadmium were not reached. Heavy metal distribu- 
tion patterns indicated that metals were rapidly removed from 
digester supernatant in excess of 95%. The total insoluble portion 
was divided between inorganic precipitates and the biomass fraction. 
Between 30 and 60% of the metals were associated with the bacterial 
cells. Toxic effects became apparent at or near the maximum metals 
taken up by this digester component. 


29504 Interaction of the 7,8-dihydrodiol-9,10-oxides of 
benzo(a)pyrene with bacteriophages R17 and T7. Shooter, K.V. 
(Royal Cancer Hospital, London); Osborne, M.R.; Harvey, R.G. 
Chem.-Biol. Interact.; 19: No. 2, 215-223(Nov 1977). 

Dose-survival curves for bacteriophages R17 and T7 treated 
with the syn- and anti-isomers for 7,8-dihydroxy-9, 10-epoxy-7,8,9, 10- 
tetrahydrobenzo(a)-pyrene in 0.02 M phosphate buffer, pH 7.0, have 
been determined. In both cases the anti-isomer proved to be the 
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more toxic: mean lethal dose for R17; syn- 3 ug/ml, anti- 2 pg/ml: 
and for T7, syn- 3 pg/ml, anti- 0.3 g/ml. With both reagents 
reaction with bacteriophage or loss by solvolysis were complete 
within minutes. Physico-chemical studies of the RNA failed to 
detect any degradation 1 and 24 h after the addition of the reagents 
to the bacteriophage and no change in survival of the bacteriophage 
occurred during this period. In experiments with bacteriophage T7 
and T7-DNA reaction did not, in the first hour, introduce any 
significant number of alkali-labile sites in the nucleic acid. These 
results suggest that no reaction occurs with the phosphate groups of 
the nucleic acids. Following the initial loss of infectivity when 
bacteriophage T7 was treated with the syn-isomer there was a 
further, progressive loss of biological activity over 4 days which was 
associated with the development of alkali labile lesions. It seems 
probable that these latter effects are due to the loss of alkylated bases 
from the DNA, a process similar to the depurination reactions 
observed following the reaction of DNA with e.g. methylating 
agents. 


29505 Effects of sub-lethal doses of copper sulphate and lead 
nitrate on growth and pigment composition of Dunaliella salina Teod. 
Pace, F.; Ferrara, R.; Del Carratore, G. (Laboratorio per lo Studio 
delle Proprieta Fisiche di Biomolecole e Cellule, Pisa, Italy). Bull. 
Environ. Contam. Toxicol.; 17: No. 6, 679-685(1977). 

Dunaliella salina was maintained in culture at a constant 
temperature under continuous white light. For the experiments using 
CuSO, and Pb(NOs) as the heavy metal salts, 15 mls of culture 
containing 5.6 x 10° cells per ml were inoculated in 800 mls of 
artificial enriched sea-water. Copper sulphate was added to give 
concentrations of 0.5 ppM, 1.25 ppM, 2.5 ppM, 5 ppM, and 15 ppM 
of Cu” ions. Lead nitrate was added to another set of identical 
cultures to give concentrations of 0.3 ppM, 0.9 ppM, 4.5 ppM, and 
15 ppM of Pb” ions, in the culture medium. During the sampling of 
the cultures, cell counts and mass extraction of pigments were 
performed. The results show that concentrations above 5 ppM of 
Cu* are lethal to D. salina. Treatment with 0.5 ppM of Cu* 
increases the amount of pigment which can be extracted from the 
cultures from the 14th day onwards. With higher concentrations of 
copper (1.25 ppM and 2.5 ppM), the pigment content of the cultures 
is markedly reduced. With the lead salt the effect on growth is not as 
clearly marked, though the rate of growth does depend on the 
concentration. The presence of sub-lethal and higher concentrations 
of lead gives a rapid and pronounced increase in the ratio caroten- 
oids: chlorophylls. It seems that lead is not extremely toxic to 
Dunaliella for the range of concentrations studied. 


PLANTS 


29506 (ORNL—5304, pp 164-182) Effects of solutions to simu- 
late acidic precipitation on fertilization of the bracken fern (Pteridium 
aquilinum). Evans, L.S. (Manhattan Coll., Bronx, NY); Bozzone, 
D.M. Feb 1978. 

From National environmental research park symposium) nat- 
ural resource inventory, characterization, and analysis; Los Alamos, 
NM, USA (15 Aug 1977). 

In National Environmental Research Park symposium: natu- 
ral resource inventory, characterization, and analysis. 

Experiments were performed to determine the effects of 
chloride, nitrate, and sulfate in buffered solutions on sperm motility 
and fertilization in gametophytes of Pteridium aquilinum. Buffered 
solutions with various anions simulated exposures to acidic precipita- 
tion up to 3.5 hr. The presence of each anion decreased both sperm 
motility and fertilization. Addition of 43.3 4M sulfate (equivalent to 
the sulfate concentration in rain of northeastern United States) 
decreased sperm motility about 60 percent compared with plants 
exposed to buffers without sulfate. Additions of 86.6 uM and 173.2 
LM sulfate gave values approximately 45 percent and 36 percent of 
values of plants unexposed to sulfate. The reduction in sperm moti- 
lity during sulfate exposure was independent of buffer pH. Additions 
of chloride and nitrate at pH 4.8 gave sperm motility values similar 
to buffers with sulfate. However, at pH 5.8, chloride ions were less 
harmful than nitrate or sulfate. Additions of anions had a detrimental 
effect upon fertilization or production of sporophyte plants. In all 
experiments the presence of chloride and nitrate alone or in combi- 
nation with sulfate gave reductions in fertilization similar to that of 
sulfate alone at equivalent concentrations. The presence of these 
three anions exhibited additive effects with or without low pH to 
reduce both sperm motility and fertilization in gametophytes of 
Pteridium aquilinum. 


29507 Reduction of mercury chloride by Chlorella: evidence for a 
reducing factor. Ben-Bassat, D.; Mayer, A.M. (Hebrew Univ., Jerusa- 
lem). Physiol. Plant.; 40: No. 3, 157-162(1977). 

Evidence is brought for the presence of low molecular 
weight, heat stable, mercury reducing factors in Chlorella cells. 
Some of the properties of these factors, which appear to be normal 
metabolites, are described. These factors are also present in the 
medium in which the cells grow. The reduced mercury, Hg®, is 
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volatilized from the culture medium more rapidly than Hg*?. The 
resultant decrease in the Hg concentration appear to be the main 
reason for the recovery of the cells from Hg stress. No resistance to 
Hg developed in cells emerging from the stress. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 29412, 29429, 29430, 29431 


29508 Accumulation of naphthalenes by grass shrimp: effects on 
respiration, hatching, and larval growth. Tatem, H.E. (Army Engi- 
neer Waterways Experiment Station, Vicksburg, MS). pp 201-209 of 
Fate and effects of petroleum hydrocarbons in marine ecosystems 
and organisms. Wolfe, D.A. (ed.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

Estuarine grass shrimp, Palaemonetes pugio, were > in 
artificial seawater to petroleum hydrocarbons (PH) from a No. 2 fuel 
oil. Exposure water and organisms were sampled periodically for 
naphthalene concentrations; water initially contained 2.6 ppm PH 
and 0.55 ppm total naphthalenes (TN). Naphthalene levels in the 
exposure solution decreased rapidly while concentrations in the 
shrimp tissue increased dramatically. After 6 hr, tissue levels of 
methylnaphthalene were 150 times greater than water levels. Depur- 
ation of hydrocarbons was rapid and began during the exposure 
period; however, complete depuration did not occur. Dimethyl- 
naphthalenes remained in exposure water and organism tissues to the 
greatest extent. Respiratory rates of eight groups of shrimp were 
measured frequently over a two-week period. An average control 
rate of 0.46 ml O2/g/hr was established. Exposure to over 3.0 ppm 
PH for 5 hr resulted in a lower average rate. A 48-hr starvation 
period also lowered this rate. Seven days after exposure, respiratory 
rates had returned to control levels. A single 72-hour exposure of 
gravid female shrimp to PH (1.44 ppm) had a detrimental effect on 
larval hatching. Control females released an average of 45 larvae 
compared to 9 larvae for exposed females. A concentration of 0.72 
ppm PH did not have a significant effect on larval hatching. Grass 
shrimp larvae continuously exposed to PH (0.85 to 0.52 ppm) 
weighed significantly less than control animals after 12 days. Re- 
moval of larvae to clean seawater resulted in accelerated growth. 
Exposure of adult grass shrimp to sublethal levels of PH or naphtha- 
lenes initially resulted in increased activity and disoriented swim- 
ming patterns. Animals which survived exposures seemed to recover 
completely when placed in uncontaminated seawater. 


29509 Effects of a seawater-soluble fraction of Cook Inlet crude 
oil and its major aromatic components on larval stages of the Dunge- 
ness crab, Cancer magister Dana. Caldwell, R.S.; Caldarone, E.M.; 
Mallon, N.H. (Oregon State Univ., Newport). pp 210-220 of Fate 
and effects of petroleum hydrocarbons in marine ecosystems and 
organisms. Wolfe, D.A. (ed.). Elmsford, NY; Pergamon Press Inc. 
(1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

Larval stages of the Dungeness crab, Cancer magister Dana, 
were exposed continuously to dilutions of Cook Inlet crude oil 
water-soluble fraction (WSF) of seawater solutions of naphthalene 
or benzene for periods lasting up to 60 days. Effects on survival, 
duration of larval development and size were employed as indicators 
of toxic effects. The lowest concentration of the WSF at which toxic 
effects were seen was 4.0% of the full strength WSF (0.0049 mg/l as 
naphthalene or 0.22 mg/l as total dissolved aromatics). The lower 
concentration at which toxic effects were observed with naphthalene 
was 0.13 mg/l and with benzene was 1.1 mg/l. The concentration of 
aromatic hydrocarbons in the WSF were inversely related to the 
degree of alkylation in each of the benzene and naphthalene families, 
but the acute toxicity of the 12 compounds was directly related to 
the degree of alkyl substitution. In addition, naphthalene and its 
derivatives were more toxic than benzene and its derivatives, but less 
concentrated in the WSF. Because of these relationships, the individ- 
ual aromatic compounds contributed approximately equally to the 
acute toxicity of the WSF. The collective toxicity of these com- 
pounds tested individually accounted for only 8.45% of the WSF 
acute toxicity. Since benzene contributed a greater fraction of the 
WSF toxicity in the chronic experiments (approximately 30%) it is 
suggested that the toxicity of this compound may involve a different 
mechanism in long term exposures than in acute tests. 


29510 Molting and survival of king crab (Paralithodes camtscha- 
tica) and coonstripe shrimp (Pandalus hypsinotus) larvae exposed to 
cook inlet crude oil water-soluble fraction. Mecklenburg, T.A.; Rice, 
S.D.; Karinen, J.F. (National Marine Fisheries Service, Auke Bay, 
AK). pp 221-228 of Fate and effects of petroleum hydrocarbons in 
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marine ecosystems and organisms. Wolfe, D.A. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

Larvae of coonstripe shrimp and king crab were exposed to 
solutions of the water-soluble fraction (WSF) of Cook Inlet crude oil 
in a series of bioassays on intermolt — I and II and the molt 
period from stage I to stage II. Molting larvae were more sensitive 
than intermolt larvae to the WSF, and molting coonstripe shrimp 
larvae were more sensitive than molting king crab larvae. When 
molting larvae were exposed to high concentrations of the WSF 
(1.15-1.87 ppm total hydrocarbons) for as little as 6 hr, molting 
success was reduced by 10 to 30% and some deaths occurred. When 
larvae were exposed to these high concentrations for 24 hr or longer, 
molting declined 90 to 100% and the larvae usually died. The lowest 
concentrations tested (0.15 to 0.55 ppm total hydrocarbons) did not 
inhibit molting at any length of exposure, but many larvae died after 
molting. Median lethal concentrations (LC50’s) based on 144 hr of 
observation for molting coonstripe shrimp and 120 hr for molting 
king crab were much lower than the 96-hr LCS50’s, showing that the 
standard 96-hr LCSO is not always sufficient for determining acute 
oil toxicity. Although our LCS0’s for intermolt larvae are higher 
than levels of petroleum hydrocarbons reported for chronic and spill 
situations, some of our LC50’s for molting larvae exposed 24 hr and 
longer are similar to or below these environmntal levels. Compari- 
sons of sensitivity to oil between different crustacean species or life 
— should be based on animals tested in the same stage of the 
molt cycle, such as intermolt. 


29511 Response of the clam, Macoma balthica (Linnaeus), ex- 
posed to Prudhoe Bay crude oil as unmixed oil, water-soluble fraction, 
and oil-contaminated sediment in the laboratory. Taylor, T.L.; Kar- 
inen, J.F. (National Marine Fisheries Service, Auke Bay, AK). pp 
229-237 of Fate and effects of petroleum hydrocarbons in marine 
ecosystems and organisms. Wolfe, D.A. (ed.). Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

The small clam, Macoma balthica (Linnaeus 1758), will likely 
be subjected to oil slicks layered on the mud and to water-soluble 
fractions of crude oil or oil-contaminated sediment. Groups of adult 
clams in or on their natural sediment were exposed in flow-through 

uaria at 7 to 12°C to various concentrations of Prudhoe Bay crude 
oil layered on the mud surface, the water-soluble fraction (WSF) of 
the crude oil, and oil-treated sediment (OTS). Gentle settling of 
crude oil over clam beds had negligible effects on clams observed 
for 2 months. Water-soluble and oil-treated sediment fractions of 
Prudhoe Bay crude oil inhibited burrowing and caused clams to 
move to the sediment surface. Responses were directly proportional 
to concentrations of the WSF or amount of OTS. The 1-hr and 72-hr 
effective median concentrations of the WSF for the responses of 
burrowing by unburied clams and surfacing by buried clams were 
0.234 and 0.367 ppm naphthalene equivalents, ——- The 
interpolated amount of OTS needed for a 50% surfacing response 
within 24 hr was 0.67 g OTS cm™?. Although short-term exposures 
of clams to the WSF of crude oil and OTS caused few deaths, 
behavioral responses of clams to oil may be of great importance to 
their survival in the natural environment. In these laboratory tests, 
many of the clams recovered, but in nature clams that come to the 
sediment surface may be eaten by predators or die from exposure. 


VERTEBRATES 


REFER ALSO TO CITATION(S) 29412, 29425, 29427, 29428, 
29463, 29466, 29471, 29472, 29473, 29477, 29479, 29500, 29501 


29512 Differential effect of parenteral zinc on the course of 
various bacterial infections. Sobocinski, P.Z.; Canterbury, W.J. Jr.; 
Powanda, M.C. (Army Medical Research Inst. of Infectious Dis- 
eases, Frederick, MD). Proc. Soc. Exp. Biol. Med.; 156: No. 2, 334- 
339(Nov 1977). 

Intraperitoneal pretreatment of rats with zinc, as zinc chlo- 
ride, 1 hr prior to bacterial challenge with S. typhimurium, F. 
tularensis, or S. pneumoniae enhanced mortality incidence in S. 
typhimurium infection only. Unlike previous reports concerning lead 
and cadmium, zinc’s potentiation of lethality in an endotoxin-produc- 
ing gram-negative infection does not appear to be attributable to 
heavy metal-induced increases in sensitivity to the toxic aspects of 
endotoxin. In contrast to the results obtained with S. typhimurium, 
single and multiple zinc treatments enhanced survival incidence 
during the early postinfection period in rats infected with F. tularen- 
sis or S. pneumoniae. These diverse observations can possibly be 
explained, in part, by zinc’s ability to modify certain aspects of the 
host's defense mechanism such as leukocytosis, phagocytosis, and 
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cell-mediated immunity as well as by zinc’s inhibition of bacterial 
proliferation. 


29513 Hypertension following chronic, very low dose cadmium 
feeding. Perry, H.M. Jr.; Erlanger, M.; Perry, E.F. (Veterans Admin- 
istration Hospital, St. Louis). Proc. Soc. Exp. Biol. Med.; 156: No. 1, 
173-176(Oct 1977). 

Exposing female Long-Evans rats to 0.1, 0.25, or 0.5 ppM of 
cadmium in drinking water for 6 to 18 months from the time of 
weaning induced a statistically significant average increase in systo- 
lic pressure of 10 to 24 mm Hg, and there was no evidence of 
cadmium toxicity. Comparable exposure to 0.01 or 0.03 ppM of 
cadmium was much less effective in raising pressure and probably 
had no pressor effect. After 18 months of exposure, the average renal 
cadmium level for the 0.1 ppM cadmium group” approximated 1 
pg/g in contrast to more than 40 yg/g for the standard "5S ppM 
group” and less than 0.1 g/g for the control group. 


29514 Passage of cadmium across the perfused guinea pig placen- 
ta. Kelman, B.J.; Walter, B.K. (Comparative Animal Research Lab., 
Oak Ridge, TN). Proc. Soc. Exp. Biol. Med.; 156: No. 1, 68-71(Qct 
1977). 

By perfusing the fetal circulation of placentas (61- to 63-days 
gestation) in situ, it was possible to separate fetal uptake from 
placental transport of cadmium in the guinea pig. Data indicate that 
cadmium crosses the placenta from the maternal circulation to the 
fetal circulation with relative ease. Since cadmium from an iv dose 
was rapidly removed from the maternal circulation, low levels of 
transfer to the fetus reported in the literature for many animals are 
more likely due to low levels of circulating maternal plasma cadmi- 
um than to the presence of a strong “placental barrier’’ to cadmium. 


29515 Short-term inhalation toxicity studies with peroxyacetyl 
nitrate in rats. Kruysse, A.; Feron, V.J.; Immel, H.R.; Spit, B.J.; Van 
Esch, G.J. (Central Inst. for Nutrition and Food Research TNO, 
Zeist, Netherlands). Toxicology; 8: No. 2, 231-249(Oct 1977). 

The inhalation toxicity of peroxyacetyl nitrate (PAN) was 
examined in acute (single exposure), sub-acute (4-week repeated 
exposure) and subchronic (13-week repeated exposure) studies in 
rats. The 4-h LCso was found to be 95 ppM. In the 4-week study rats 
were exposed to 0, 0.9, 4.1 or 11.8 oM PAN vapor for 6 h/day, 5 
days/week. Exposure to 11.8 ppM caused abnormal behavior, 
growth retardation, mortality, elevated hemoglobin contents, hemat- 
ocrit values and erythrocyte counts, increased lung weights and 
severe inflammatory changes and epithelial hyper- and metaplasia in 
the respiratory tract. At 4.1 ppM mini behavioral disturbance, 
transient growth depression, slightly increased lung weights and 
mild poe mg changes in the respiratory tract were found. 
At 0.9 ppM no treatment-related alterations were detected. In the 
13-week study rats were exposed to 0, 0.2, 1.0 or 4.6 ppM PAN 
vapor for 6.5 h/day, 5 days/week. Exposure to 4.6 ppM resulted in 
changes similar to those found at 11.8 ppM in the 4-week experi- 
ment, but no mortality occurred. At 1.0 ppM minimal irritation of 
the mucous membranes in the nasal cavity was the only PAN-related 
effect observed. No treatment-related changes were seen at 0.2 ppM. 
It was concluded that the no-toxic-effect level is between 0.2 and 1.0 
ppM, and very probably close to the upper value. 


29516 Effect of Hg?* on rabbit hepatic and pulmonary solubi- 
lized, partially purified N,N-dimehylaniline N-oxidases. Devereux, 
T.R.; Philpot, R.M.; Fouts, J.R. (National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC). Chem.-Biol. Interact.; 
18: No. 3, 277-287(Sep 1977). 

Solubilization and partial purification of the rabbit pulmonary 
and hepatic N,N-dimethylaniline N-oxidases were carried out in 
order to study the effect of Hg** in vitro observed previously in the 
microsomal enzymes. Rabbit lung microsomal N,N-dimethylaniline 
(DMA) N-oxidase activity was stimulated 1.5 to 2 times by 0.1 mM 
Hg” added in vitro. This concentration of mercury inhibited hepatic 
microsomal N-oxidase by 50 percent. Upon solubilization and partial 
purification of the lung N-oxidase enzyme, stimulation of the N- 
oxidase activity by 0.1 mM Hg* was lost. It was found that the 
concentration of Hg®* that would stimulate the partially purified 
pulmonary N-oxidases was 25 uM or less. Stimulation by 0.1 mM 
Hg” of the partially purified N-oxidase from lung was restored by 
addition of flavins (FMN or FAD) or a heat-stable (NHs),SO. 
precipitated fraction obtained during the purification of the N- 
oxidase from solubilized pulmonary or hepatic microsomes. Howev- 
er, addition of the flavins or the solubilized, heat-stable fraction from 
liver or lung microsomes did not reverse inhibition by 0.1 mM Hg** 
of the N-oxidase in hepatic microsomes or in partially purified 
preparations from these hepatic microsomes. Kinetic data suggest 
that flavins and the heatstable factor isolated from microsomes lower 
the concentration of free Hg**. The determination of kinetics of 
Hg” inhibition (liver) and activation (lung) with the partially puri- 
fied N-oxidases showed that the pulmonary and hepatic DMA N- 
oxidase enzymes are markedly different with respect to their in vitro 
response to Hg’. This suggests that the N-oxidases from liver and 
lung may be different enzymes. 
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29517 Interactions between cadmium, selenium, and glutathione 
peroxidase in rat testis. Prohaska, J.R.; Mowafy, M.; Ganther, H.E. 
(Univ. of Wisconsin, Madison). Chem.-Biol. Interact.; 18: No. 3, 253- 
265(Sep 1977). 

n rats given a minimal damaging dose of 1CdCh (0.011 
mmole/kg, s.c.), a visible hemorrhagic response was evident after 48 
h when testicular Cd uptake exceeded a level of approx. 150 ng/g. 
Glutathione peroxidase (GSH-Px) activity was elevated in homog- 
enates of these damaged testes. In rats whose testes were not 
damaged, the Cd levels were below 150 ng/g and the GSH-Px 
activity was similar to that of control animals injected with sodium 
acetate. Rat testis cytosol was found to contain two different GSH- 
Px activities when assayed with cumene hydroperoxide. These could 
be separated by gel filtration chromatography. The larger species 
(GSH-Px A) was eluted in the void volume on Sephadex G-150 and 
incorporated Se from Naz ™SeOs given 4 weeks earlier. The 
smaller species, of approx. 42,000 molecular weight (MW) (GSH-Px 
B), did not incorporate "Se and could be distinguished from GSH- 
Px A by its insensitivity to cyanide (10 mM). CdCls (1 mM) did not 
inhibit GSH-Px activity when added in vitro to GSH-Px A or B 
from testicular cytosol, or to purified GSH-Px isolated from ovine 
erythrocytes. When ‘CdCl. was given in vivo to rats injected 4 
weeks previously with a tracer dose of Naz ™SeOs or added in vitro 
to cytosol prepared from similarly labeled rats, Sephadex G-150 
chromatography of cytosol showed that most of the 109Cd was 
eluted in a major of 34,000 MW. Little or no '}°°Cd was found 


in associated with “Se (major peak 140,000 MW) or GSH-Px 
activity. When ‘CdCl. was injected into rats given an equimolar 
dose of Naz SeO; 30 min previously, °°Cd uptake in cytosol was 
increased and both '°Cd and "Se was shifted into a peak of 110,000 
Mw. 


29518 Percentage of carboxyhaemoglobin in blood of the squirrel 
Funambulus pennanti (Wroughton) subjected to high level, long term 
carbon monoxide exposures. Agrawal, V.P.; Rana, S.V.S.; Gautam, 
R.K. (D.A.V. Coll., Muzaffarnagar, India). Indian J. Exp. Biol.; 15: 
No. 8, 673-674(Aug 1977). 

The ground squirrel was exposed to a high level (500 ppM) of 
carbon monoxide (CO) regularly on alternate days for a fortnight 
and the percent carboxy Oglobin (CO-Hb) was determined. 
Chronic exposure to CO results in pulmonary hypertension and 
death. Toxic levels of CO-Hb are also discussed in relation to 
concentration of gas, exposure time, health and age of the animals. 


29519 Effects of CdCl, on the secretory functions of sex accesso- 
ry glands of rats. Chinoy, N.J.; Sheth, K.M. (Gujarat Univ., Ahmed- 
abad, India). Indian J. Exp. Biol; 15: No. 8, 594-597(Aug 1977). 

Cadmium chloride, an antifertility agent, was found to alter 
sex accessory gland metabolism in rat. The results revealed that 
ascorbic acid has a protective and beneficial influence on restoration 
of structural integrity and metabolism of sex accessory glands via the 
involvement of its free radical in regenerative processes and other 
oxido-reduction reactions in these organs. 


29520 Comparative sensitivity of eggs, larvae, and adults of the 
estuarine teleosts, Fundulus heteroclitus and Menidia menidia to cad- 
mium. Middaugh, D.P. (Gulf Breeze Environmental Research Lab., 
John’s Island, SC); Dean, J.M. Bull. Environ. Contam. Toxicol.; 17: 
No. 6, 645-652(1977). 

This study measured the sensitivity of two common species of 
estuarine fish, the mummichog, Fundulus heteroclitus, and the At- 
lantic silverside, Menidia menidia, to cadmium at specific stages in 
their life histories. Developing eggs were tested because of the 
proven sensitivity of this life stage to cadmium toxicity in marine 
fish. Three age groups of larvae, 1-, 7- and 14-days old were tested to 
determine if changes in sensitivity occur during the first few weeks 
after emergence. Bioassays were also conducted with adults for 
comparison with data from egg and larval bioassays. Results with 
developing Fundulus eggs indicated that they were not very sensi- 
tive to cadmium toxicity during the first 48 hrs after fertilization. A 
similar resistance to Cd was observed for developing Menidia eggs. 
Mortality for eggs exposed to 32 mg/l] cadmium was 66 percent at 20 
ppt salinity and 60 percent at 30 ppt salinity. Toxicity data for 3 age 
groups of Fundulus larvae indicated that sensitivty to Cd differed 
with age. At 20 ppt salinity, maximum larval sensitivity occurred 7 
days after emergence. Menidia larvae were more sensitive to Cd 
than were Fundulus larvae. Adult Fundulus were apparently more 
sensitive to Cd toxicity at 30 ppt than at 20 ppt salinity. Adult 
Minidia, which were more sensitive than adult Fundulus, showed 
nearly identical responses to Cd at 20 and 30 ppt salinity. 


29521 Interactive effect of chromium compounds and a fungal 
parasite on carp eggs. Draggan, S. (Oak Ridge National Lab., TN). 
Bull. Environ. Contam. Toxicol.; 17: No. 6, 653-659(1977). 

A fungal parasite (Saprolegniales) of carp eggs was exposed 
to hexavalent and trivalent chromium compounds at concentrations 
identical to those used in a study of the effects of the same com- 
pounds on carp egg hatchability. Comparison of data from both 
experiments revealed that increased egg mortality and increased 
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fungal growth were coupled at low concentrations of the com- 
pounds. A mechanism for the interaction of a chemical stress and a 
biological stress on carp egg survival in natural systems is presented. 


29522 Some observations on the intake of inorganic lead and 
animal growth. Rana, S.V.S.; Kumar, A. (D.A.V. Coll., Muzaffarna- 
gar, India). Bull. Environ. Contam. Toxicol.; 17: No. 6, 759-763(1977). 

The relationship between load intake (through gut) and total 
body weight of albino rats was Sh oem The rats were fed a 
standard diet containing lead nitrate on alternate days with tap water 
and libitum. The results showed that rats that were exposed to lead 
were smaller than the controls. As the internal lead had increased, 
the body weight decreased. When the same rats were returned to a 
normal diet, after a period of 30 days they started recovering 
without any therapeutic measures. It is suggested that lead causes 
greater inhibition to new cell formation. e effects of lead on 
enzymes systems and metabolic processes are discussed. 


29523 Survival of juvenile Atlantic menhaden (Brevoortia tyran- 
nus) and spot (Leiostomus xanthurus) exposed to bromine chi 

and chlorine-treated estuarine waters. Liden, L.H.; Burton, D.T. 
(Benedict Estuarine Research Lab., MD). J. Environ. Sci. Health, 
Part A; 12: No. 8, 375-388(1977). 

Low level discharges of total residual bromine chlorine 
(0.020-0.081 mg/l) and chlorine (0.014-0.062 mg/l) which were effec- 
tive for biofouling control in a once-through steam electric generat- 
ing station were not lethal to juvenile Atlantic menhaden and spot 
exposed continuously to the halogenated water for 19 and 20 days, 
respectively. Although no difference in toxicity between the two 
halogens was found in the study, preliminary evidence by other 
investigators at higher concentrations suggest that bromine chloride 
may be less toxic than chlorine. 


29524 Effect of selenium on the brain uptake of methylmercury. 
Magos, L.; Webb, M. (MRC Toxicology Unit, Surrey, Eng.). Arch. 
Toxikol.; 38: 201-207(1977). 

Twenty-four h after the subcutaneous administration of 0.5 
pumoles selenite labelled with “Se to rats of 200 g body weight, the 
retention of selenium at the injection site was significantly increased 
by the presence of equimolar amounts of methylmercury in the 
injection solution. The retention of Me?°**HgCl was not affected by 
the presence of selenite. The most significant shift caused by interac- 
tion was a decrease in the blood content and an increase in the brain 
content of *°*Hg. The brain content of Se was also increased to a 
lesser extent. The shift in the distribution--which was the same 
whether the two metals were injected at the same site or separately-- 
continuously decreased from 6 to 48 h. The same interaction pattern 
was observed when methylmercury and selenite were administered 
by gastric gavage and differences in distribution increased when the 
dose was increased from 1.25 pmoles/kg to 2.5 ymoles/kg. The 
increase in the brain content of mercury caused by selenite was not 
restricted to simultaneous administration and occurred when selenite 
was given 2 to 7 days after methylmercury. 


29525 Effects of chlorinated biphenyls and petroleum hydrocar- 
bons on the activity of hepatic aryl hydrocarbon hydroxylase of coho 
salman (Oncorhynchus kisutch) and chinook salmon (O. tshawytscha). 
Gruger, E.H. Jr.; Wekell, M.M.; Robisch, P.A. (National Marine 
Fisheries Service, Seattle). pp 323-331 of Fate and effects of petro- 
leum hydrocarbons in marine ecosystems and organisms. Wolfe, 
D.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From NOAA symposium on fate and effects of petroleum 
hydrocarbons in marine ecosystems and organisms; Seattle, WA, 
USA (10 Nov 1976). 

See CONF-761172—. 

Saltwater-adapted coho (Oncorhynchus kisutch) and chinook 
(O. tshawytscha) salmon were fed two mixtures of test compounds: 
one composed of chlorobiphenyls and the other of petroleum hydro- 
carbons. The chlorobiphenyl mixture consisted of biphenyl, 2- 
chloro-, 2,2’- and 2,4’-dichloro-, 2,5,2'-trichloro-, and 2,5,2', 5’-te- 
trachlorobipheny!l. The hydrocarbon mixture consisted of n-pentade- 
cane, 2,3-benzothiopene, 2,6-dimethyl- and 2,3,6-trimethylnaphtha- 
lene, fluorene, phenanthrene, 1-phenyldodecane, and 
heptadecylcyclohexane. The mixtures were fed separately in Oregon 
moist pellets at concentrations of 1 ppM and 5 ppM and together at 2 
ppM and 10 ppM. Induction of aryl hydrocarbon (benzo[a]pyrene) 
hydroxylase activity occurred in hepatic microsomes from coho 
salmon within the first two weeks of hydrocarbon exposure. This 
induction was potentiated by the presence of chlorobiphenyls; how- 
ever, no effect on enzyme activity was found with chlorobiphenyls 
alone. The results indicate that chlorobiphenyls act synergistically 
with hydrocarbons to induce the enzyme system in coho salmon. In 
chinook salmon, the activity of aryl hydrocarbon hydroxylase in 
hepatic microsomes was depressed by the chlorobiphenyls and hy- 
drocarbons, administered both separately and together. The results 
provide evidence indicating that benzo[a]pyrene hydroxylase re- 
sponds differently in different species of salmonids to chlorobiphen- 
yls and petroleum hydrocarbons in food. It is concluded that chloro- 
biphenyls in marine environments may alter the activity of hydroxy- 
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lases regulating the accumulation and discharge of petroleum hydro- 
carbons in organisms. 


29526 Nitrogen dioxide and pulmonary proteolytic enzymes. 
Rymbrandt, D.; Kleinerman, J. (Case Western Reserve Univ., Cleve- 
land). Arch. Environ. Health; 32: No. 4, 165-172(1977). 
Hamsters were exposed to 30 ppM nitrogen dioxide (NO2) for 
2 and 50 days and sacrificed. Pulmonary lavage was carried out on a 
portion of each group to obtain an alveolar macrophage fraction. 
Proteolytic activity (P.A.), as measured by caseinolysis at pH 3.0 and 
H 5.0, increased nearly twofold in the 2-day NOz2 lung extracts and 
ourfold in the 50-day NO. samples. P.A. in macrophage extract at 
pH 3.0 increased tenfold with both 2- and 50-day NOz exposure. 
Lung extract hydrolysis of specific esterase and amidase substrates 
and susceptibility to activators and inhibitors of proteolytic enzymes 
are consistent with the presence of lysosomal cathepsins A, B:, B2, 
C, D, and E. The lack of NO:-induced increases in P.A. at physio- 
logic values of pH may be the basis of the lack of significant 
pulmonary tissue destruction observed in rodents exposed to NOz for 
2 and 50 days. 


29527 Acute, subacute, and subchronic inhalation toxicity of 
cyclopentene. Kimmerle, G.; Thyssen, J. Int. Arch. Arbeitsmed.; 34: 
No. 3, 177-184(2 May 1975). 

Since no toxicological data on cylopentene have been pub- 
lished, acute, subacute and subchronic inhalation studies were car- 
ried out on rats with the following concentrations: acute 2,000 to 
8,000 ppM; subacute, 900 and 3,000 ppM; subchronic, 100, 300 and 
1,100 ppM. These concentrations were tolerated without any detect- 
able toxicological effects. Short-term exposure in humans yielded a 
maximum tolerable concentration of 10 to 15 ppM only. The smell of 
32 ppM cyclopentene was intolerable and caused headache. 


MAN 
REFER ALSO TO CITATION(S) 29318, 29352, 29527, 29552 


29528 (PB—273708) Health hazard evaluation determination 
report number 76-26-320, Adolph Coors Company brewery warehouse 
(battery charging area). Rivera, R. (National Inst. for Occupational 
Safety and Health, Cincinnati, Ohio (USA)). Aug 1976. 8p. (NIOSH- 
TR-HHE—76-26-320). NTIS PC A02/MF AO1. 

A health hazard evaluation was conducted by NIOSH on 
March 8-9 and June 28-29, 1976, in the storage battery charging area, 
brewery warehouse department, of the Adolph Coors Company, in 
Golden, Colorado, to determine the validity of employee complaint 
regarding irritation of the eye, nose and throat, nausea and vomiting, 
as well as the possible threat of an explosion from welding and 
charging batteries in the same area. Environmental sampling re- 
vealed that the employees were not exposed to toxic concentrations 
of sulfuric acid. However, medical questionnaires indicate that the 
irritative phenomena occurred particularly during week-end charge 
of the batteries. 


29529 (PB—273748) Health hazard evaluation determination 
report Number 76-38-326, Rycraft, Inc., Corvallis, Oregon. Apol, 
A.G. (National Inst. for Occupational Safety and Health, Cincinnati, 
Ohio (USA)). Sep 1976. 11p. (NIOSH-TR-HHE—76-38-326). NTIS 
PC A02/MF AO1. 

Acting on a request from the management to determine 
whether gases emitted from the kilns during the firing of greenware 
and glazes have any toxic effects, a health hazard evaluation investi- 
gation was conducted by NIOSH at the Rycraft, Inc., Corvallis, 
Oregon, a manufacturer of small ceramic cookie stamps, on May 3-4, 
1976. Environmental sampling revealed that the employees exposure 
in the kiln room to sulfur dioxide, formaldehyde, phenols, cobalt, 
lead, manganese, tin, and vanadium are not toxic. Slight nose and 
throat irritation experienced by the employees exposed to sulfur 
dioxide and formaldehyde are expected responses at the concentra- 
tions found and are not considered detrimental. 


29530 (PB—273836) Health hazard evaluation determination 
report Number, 74-9-271, Wheeling Pittsburgh Steel Corporation, 
Steubenville, Ohio. Rosensteel, R.E. (National Inst. for Occupational 
Safety and Health, Cincinnati, Ohio (USA)). Mar 1976. 16p. 
(NIOSH-TR-HHE—74-9-271). NTIS PC A02/MF AO1. 

A health hazard evaluation investigation was conducted by 
NIOSH on April 29 - May 1, 1975, at the Steubenville, Ohio steel 
mill of the Wheeling-Pittsburgh Steel Corporation, acting on a 
request received from an authorized employee representative regard- 
ing employee exposure to coal tar pitch, iron oxide, carbon monox- 
ide, silica, graphite, manganese, calcium oxide and dust. Environ- 
mental evaluation determined that cast floor-blast furnace workers 
are exposed to potentially toxic levels of respirable free silica; the 
same is occasionally valid for the stock house blast furnace workers. 
Recommendations are made for engineering controls to reduce the 
levels of exposure of the approximately 500 ‘affected’ employees to 
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silica levels below 50 micrograms per cubic meter. Medical surveil- 
lance measures are also recommended. 


29531 Liver cadmium levels in North Carolina residents who died 
of heart disease. Voors, A.W. (Louisiana State Univ., New Orleans); 
Shuman, M.S. Bull. Environ. Contam. Toxicol; 17: No. 6, 692- 
696(1977). 

Cadmium accumulates in the liver and kidney. Because its 
concentration in the kidney rises till age 50 and then decreases, 
whereas its concentration in the liver remains more constant after 
age 30, liver concentrations may be a more consistent index of _ 
exposure to cadmium than kidney concentrations. A North Caroli 
autopsy population was examined by atomic absorption spectrom- 
etry me dry ashing, under low temperature, for a number of trace 
metals in various organs. Deaths resulting from heart disease were 
ascertained from routine autopsy summary sheets. In view of the 
relation between cadmium concentration in the liver and age, all 
decedents below the - of 30 were excluded from the calculations. 
From an original population of 106 autopsies, 90 cases were applica- 
ble to the study. The results showed a strong positive correlation 
between liver concentration of cadmium and death from heart 
disease. In view of recent experiments reported in the literature, the 
possibility that a low level of cadmium has a toxic effect on the 
cardiac conduction system is supported. 


Dietary intakes of some chlorinated hydrocarbons and 
heavy metals estimated on the experimentally prepared diets. Ushio, 
F.; Doguchi, M. (Tokyo Metropolitan Research Lab. of Public 
Health). Bull. Environ. Contam. Toxicol.; 17: No. 6, 707-711(1977). 

In Japan, the dietary intakes of the residues of pesticides, 
PCBs, PCTs, HCB, total mercury, methylmercury, lead and cadmi- 
um were estimated from experimentally prepared diets for man. The 
average dietary intake of PCBs was estimated as 6.3 g/day and the 
intake for the majority of Tokyo’s population rarely exceeded 20 
pg/day, as long as heavily polluted were not contained in the 
diet. The dietary intake of DDT and BHC ranged from 1.3 to 12.2 
pg/day and 3.0 to 6.9 pwg/day with means of 5.3 yg and 4.4 pg 
respectively. The content of HCB residues in the daily diet was on 
the average 0.5 yg. The average intakes of cadmium and lead were 
estimated as 49 g/day and 190 wg/day, with ranges of 13 to 70 pg 
and 100 to 286 ug respectively, while the average content of total 
Hg was 35 yg and methylmercury was 13.9 pg. 


29533 Nickel contents in urine and hair in a case of exposure to 
nickel carbonyl. Hagedorn-Goetz, H.; Kueppers, G.; Stoeppler, M. 
(Inst. of Chemistry, Juelich, Ger.). Arch. Toxikol.; 38: No. 4, 275- 
285(1977). 

In an accidental case of exposure to nickel carbonyl with a 
few persons weak symptoms of illness were observed. Rapid and 
p Ad methods of flameless atomic absorption spectroscopy were 
applied for the determination of nickel in urinary samples and in 
sections of bundled hairs. The measurements showed in some cases 
remarkable increased Ni values well above normal levels. The data 
obtained will be amply discussed and can be used in part for a rough 
estimation of the biological half life of inhaled Ni. 


29534 Interactions of lead, calcium, vitamin D, and nutrition in 
lead-burdened children. Sorrell, M. (Montefiore Hospital and Medical 
Center, New York); Rosen, J.F.; Roginsky, M. Arch. Environ. 
Health; 32: No. 4, 160-164(1977). 

The study was undertaken to evaluate relationships between 
blood or serum levels of lead (Pb), calcium, and 25-hydroxyvitamin 
D (25-OHD), within the framework of a nutritional survey of lead- 
burdened children. The results demonstrate that: regardless of blood 
Pb concentration and season of the year, serum 25-OHD concentra- 
tion reflects vitamin D intake; high blood Pb (greater than or equal 
to 60 g/dl) was associated with decreased levels of 25-OHD (18 +- 
1 ng/ml vs. 32 +- 1 in controls, P less than 0.001); concentrations of 
Pb and calcium were inversely correlated in control and lead- 
burdened children; and children in the high blood Pb group (greater 
than or equal to 60 yg/dl) had lower mean daily intakes of both 
calcium (610 +- 20 mg vs. 770 +- 20 in controls, P less than 0.001) 
and vitamin D (210 +- 17 IU vs. 325 +- 20 in controls, P less than 
0.001). These data indicate that, in Pb-burdened children, multiple 
factors modify the absorption and toxicity of Pb, and relative vita- 
min D deficiency, not excess, is associated with high blood Pb levels. 
Assessment of nutrition, calcium metabolism, and vitamin D status is 
Se in evaluating children known to have undue absorp- 
tion of Pb. 


29535 Sources of lead in blood: identification by stable isotopes. 
Manton, W.I. (Univ. of Texas, Dallas). Arch. Environ. Health; 32: 
No. 4, 149-159(1977). ; 
The isotope ratios of lead in the blood of ten subjects residing 
in Dallas, Texas, were measured from April 1974 to June 1975. 
During the same period, the ratios in the city’s air changed linearly 
by 6 percent. One subject gave erratic results, but the remainder 
yielded ratios that changed systematically—some linearly, others 
cyclically with turning points occurring in August to October and 
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February to April. Two South African subjects were 6 months out 
of phase with their U.S.-born wives and the other U.S.-born subjects. 
Since the South Africans are presumed to have in their skeletons 
lead that is isotopically distinct from that in the U.S. environment, 
the cycles are attributed to the mixing of skeletal and dietary lead. 
The dietary component is inferred to be greatest in August to 
October, which correlates with the time at which 25-hydroxyvita- 
min D is reported to have maximum concentration in blood. On the 
assumption that the isotope ratios of dietary lead remained constant, 
the —— of airborne lead in the blood of those subjects whose 
ratios changed linearly could be calculated, and values between 7 +- 
3 percent and 41 +- 3 percent were obtained. 


29536 Tooth lead levels in Birmingham children. Mackie, A.C.; 
Stephens, R.; Townshend, A.; Waldron, H.A. (Univ. of Birmingham, 
AL). Arch. Environ. Health; 32: No. 4, 178-185(1977). 

The mean lead content of deciduous teeth from children 
living in the city of Birmingham (U.K.) has been shown to be 11.8 
ppM dry weight, irrespective of the sex of the donor. Lead content 
varies according to type of tooth, and there is a gradient from 
incisors, with the highest level, to second molars, with the lowest. A 
relationship was shown between age of donor and lead content of 
canines and (when lognormalized data were considered) first molars. 
We were not able to demonstrate a correlation between tooth lead 
levels and residence near a potential industrial lead source, and we 
conclude that pollution from a general source is responsible for the 
body burdens we found. 


29537 Scalp hair as a monitor of community exposure to lead. 
Chattopadhyay, A.; Roberts, T.M.; Jervis, R.E. (Univ. of Toronto). 
Arch. Environ. Health; 32: No. 5, 226-236(1977). 

was measured by photon activation analysis in scalp hair 
from three population groups with varied types of environmental 
exposure. Concentrations of lead in hair increased from rural to 
urban to smelter areas with medians of 9.1, 15.3, and 48.5 ppM, 
respectively. Boys under 16 residing near smelters showed consist- 
ently higher lead levels than girls of the same age group and from 
the same area. A history of exposure to lead was deduced from the 
distribution of concentration along the hair length by analyzing 1- or 
2-cm segments of hair strands. A reasonably good blood lead—hair 
lead correlation was obtained for individuals who appeared to be in 
a steady state with respect to intake and excretion of lead. The 
analytical method for the photonuclear determination of lead in hair, 
the hair washing procedure, and the advantages of using hair as an 
epidemiologic monitor are described. 


29538 Biochemical changes during the initial stages of industrial 
lead exposure. Benson, G.I.; George, W.H.S.; Litchfield, M.H.; Sea- 
born, D.J. Br. J. Ind. Med.; 33: No. 1, 29-35(Feb 1976). 

Blood lead levels (Pb-B) and urinary ALA and copropor- 
phyrin (CP) were measured in 20 lead workers before employment, 
and at weekly intervals for 12 weeks. Average Pb-B rose from 
1.1pmol/1(22g/100ml) initially to 2.9umol/l(60ug/100ml) after 3 
weeks, and then levelled out. Urinary ALA and CP showed little 
increase in the first 2 weeks, and variable patterns thereafter. It was 
possible to distinguish 3 main types of response: (1) a rise during 
weeks 3-4, then variable (increased) excretion; (2) negligible changes 
throughout; (3) an exaggerated response in the first 2 weeks. Rela- 
tions between ALA and CP response were also analyzed. The major 
oe was the very great contrast in individual response encoun- 
tered. 


29539 Polyneuropathy caused by petroleum benzine. Takeuchi, 
Y.; Mabuchi, C.; Takagi, S. Int. Arch. Arbeitsmed.; 34: No. 3, 185- 
197(2 May 1975). 

Report and discussion of 4 cases of workers engaged in 
cleaning brocade with petroleum hydrocarbons. Because of poor 
ventilation, the petroleum hydrocarbon vapor concentration in the 
workshop reached extraordinarily high levels (between 500 and 
1,200 ppM). From their clinical pictures and laboratory findings, the 
gait disturbances were diagnosed as polyneuropathy with muscular 
atrophy. The symptoms are similar to those caused by commercial n- 
hexane, which is one of the main components of petroleum hydro- 
carbons. The central nervous symptoms (insomnia, irritability, etc.) 
were more critical than in the case of n-hexane intoxication. The 
involvement of n-hexane or other components of petroleum hydro- 
carbons as causative agents in polyneuropathy is discussed. 


29540 Is the total concentration of lead in blood a significant test 
for lead poisoning. Bilinski, H. Arh. Hig. Rada Toksikol.; 26: No. 2, 
119-127(1975). 

A model was developed of a concept of the heterogeneous 
mixture of dissolved and solid inorganic lead and calcium salts in 
human blood plasma. The maximal concentration of soluble lead in 
blood was 101.5 ug/l at 25°C, time = 48h, pCO. = 1075 atm, as 
determined by inverse polarography. This was compared to the 
concentration in normal blood at 37°C. It is important to know the 
ionic species present in blood in order to predict the adsorbability 
and penetration into living cells. The thermodynamically stable 


BIOMEDICAL SCIENCES, APPLIED STUDIES 3041 


forms are Pbs(PO,)2 and Cas(PO.)s;OH. This model is incomplete 
and research in vivo and new experimental techniques are necessary 
to determine the factors controlling the solubility of lead in blood. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 28545 


29541 (AD-A—043982) Seafarer extremely low-frequency elec- 
tromagnetic fields: Soil arthropod populations after long-term exposure 
under natural conditions. Technical report for 1976. Greenberg, B. 
(IIT Research Inst., Chicago, Ill. (USA)). Apr 1977. Contract 
N00039-76-C-0141. 48p. NTIS PC A03/MF AO1. 

Data are presented of the 1976 soil arthropod monitoring 
program. The program is designed to disclose small, subtle popula- 
tional changes after long term exposure. The data support a conclu- 
sion that seven years of extremely low frequency operation has had 
no demonstratable effect on soil arthropod populations. (Author) 


29542 (AD-A—044043) Modification of internal discriminative 
stimulus control of behavior by low levels of pulsed microwave radi- 
ation. Medical research progress report. Thomas, J.R.; Yeandle, S.S.; 
Burch, L.S. (Naval Medical Research Inst., Bethesda, Md. (USA)). 
Dec 1976. 17p. NTIS PC A02/MF AO1. 

The behavioral effects of pulsed microwave radiation were 
determined on rats performing on a reinforcement schedule regulat- 
ed by internal stimulus control. The reinforcement schedule required 
that at least 8 consecutive responses be made on one response lever 
before a response on a 2nd lever would be reinforced with food. If 
the animal switched to the 2nd lever before the count of eight, the 
sequence of 8 responses had to be restarted. Baseline performances 
over a 6-month period indicated the existence of a discrimination of 
the number of responses counted on the Ist lever, as switching 
responses occurred with the largest frequency following 8 or more 
responses. Exposure to a pulsed 2.45 GHz radiation source for 30 
minutes with power densities of 5, 10, or 15 mW/sq cm produced 
changes in the performance on the fixed consecutive-number sched- 
ule. All power densities led to increased frequency of premature 
switching, with the highest power producing the most disruption of 
the counting discrimination. Premature switching responses due to 
radiation exposures were associated with pronounced reductions in 
the percentage of correctly performed response runs that produced 
reinforcements. Microwave radiation had no effects on overall or 
running response rates or on response variability. 


29543 (AD-A—044229) Metabolic rates in five animal popula- 
tions in 1976 after prolonged exposure to Seafarer ELF electromagnet- 
ic fields in nature. Technical report for 1976. Greenberg, B. (IIT 
Research Inst., Chicago, Ill. (USA)). Apr 1977. Contract N00039-76- 
C-0141. 32p. NTIS PC A03/MF AO1. 

Five species of woodland animals were collected during 
summer, 1976, under the U.S. Navy’s Extremely Low Frequency 
(ELF) antennas at the Wisconsin Test Facility (WTF) and were 
tested for oxygen consumption and respiratory quotient (RQ). Con- 
trols were collected 7-13 miles from the WTF antenna on the same 
or next day and were tested at the same time as the test group. The 
species tested are: the earthworm, Lumbricus terrestris; the red- 
worm, Lumbricus rubellus; the woodlouse, Oniscus asellus; the slug, 
Arion sp.; and the redbacked salamander, Plethodon cinereus ciner- 
eus. There were no significant differences in oxygen consumption 
and RQ in any species except the redworm. There was a highly 
significant (0.005 > P > 0.001) elevation in oxygen consumption of 
exposed redworms. Field observations and sampling of the 5 exposed 
populations continue to show no abnormalities in behavior, habitat 
selection, or external features and pigmentation after 7 years of WTF 
operation. 


29544 (AD-A—044384) Guidelines for preparing environmental 
impact statements on noise. Von Gierke, H.E. (National Research 
Council, Washington, D.C. (USA). Committee on Hearing Bioa- 
coustics and Biomechanics). Jun 1977. Contract N00014-75-C-0406. 
131p. NTIS PC A07/MF AO1. 

Guidelines are proposed for the uniform description and 
assessment of the various noise environments potentially requiring an 
Environmental Impact Statement for Noise. In addition to general, 
audible noise environments, the report covers separately high-energy 
impulse noise, special noises such as ultrasound and infrasound, and 
the environmental impact of structure-borne vibration. Whenever 
feasible and practical, a single-number noise impact characterization 
is recommended, based on the new concept of level-weighted popu- 
lation: i.e., the summation over the total population of the product of 
each residential person times a weighting factor that varies with 
yearly day-night average sound level outside the residence of that 
person. A sound-level weighting function for general impact and 
environmental degradation analysis is proposed, based on the aver- 
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age annoyance response observed in community response studies; 
this weighting function is supplemented by an additional weighting 
function at higher noise environments to quantify the potential of 
noise-induced hearing loss and general health effects. The evaluation 
of the environmental impact of vibration is derived from existing or 
proposed ISO standards. The report explains and justifies the proce- 
dures selected and gives examples of their application. 


29545 (ANL/ES—60) Sampling designs and methods for esti- 
mating fish-impingement losses at cooling-water intakes. Murarka, 
I.P.; Bodeau, D.J. (Argonne National Lab., Ill. (USA)). 1977. Con- 
tract W-31-109-ENG-38. 277p. Dep. NTIS, PC A13/MF AO1. 

Several systems for estimating fish impingement at power 
plant cooling-water intakes are compared to determine the most 
Statistically efficient —— designs and methods. Compared to a 
simple random sampling scheme the stratified systematic random 
sampling scheme, the systematic random sampling scheme, and the 
stratified random sampling scheme yield higher efficiencies and 
better estimators for the parameters in two models of fish impinge- 
ment as a time-series process. Mathematical results and illustrative 
examples of the applications of the sampling schemes to simulated 
and real data are given. Some sampling designs applicable to fish- 
impingement studies are presented in appendixes. 


29546 (CONF-780129—1) Evaluation of a proposed transmission 
line's impacts on waterfowl and eagles. Kroodsma, R.L. (Oak Ridge 
National Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 15p. 
Dep. NTIS, PC A02/MF AOl1. 

From U.S. Fish and Wildlife Service workshop; Oak Ridge, 
TN, USA (Jan 1978). 

This paper summarizes an environmental assessment of the 
potential impacts of a proposed transmission line on waterfowl and 
bald eagles. This transmission line would be one of three 345-kV 
lines servicing the nuclear-powered Tyrone Energy Park (TEP), 
which is proposed by the Northern States Power Company (NSP) to 
be constructed near Eau Claire, Wisconsin. The line would cross the 
Mississippi River just north of Red Wing, Minnesota, through im- 
portant waterfowl and bald eagle habitat. The potential impacts of 
transmission lines on both waterfowl and bald eagles include mortal- 
ity due to collisions (not electrocution) with lines and towers, and 
disturbance of the habitat, such as eagle nest sites and important 
waterfowl resting and feeding areas. Electrocution is not considered 
a problem with high voltage transmission lines. 


29547 Entrapment and impingement of fishes by power plant 
cooling-water intakes: an overview. Hanson, C.H.; White, J.R.; Li, 
H.W. (Univ. of California, Davis). Mar. Fish. Rev.; 39: No. 10, 7- 
17(Oct 1977). 

An overview of the recent information available on fish 
entrapment and impingement by power plant cooling-water intakes 
is presented. The types of biological problems caused by intake 
structures, the strengths and weaknesses of various water intake/fish 
protection systems, and the biological/ecological processes relevant 
to this problem are discussed. Factors contributing to direct and 
delayed mortality in screen-impinged fish are examined with empha- 
sis on the relationship between water velocity, impingement time, 
and physiological stress. The biological impact of water withdrawal 
for power plant cooling can be minimized by consideration of intake 
siting and design criteria including site evaluations, cooling system 
design (i.e., closed-cycle cooling or once-through cooling system), 
and the use of guidance, diversion, and fish salvage systems. It is 
concluded that future research should focus on examining basic 
behavioral and physiological mechanisms associated with fish en- 
trapment and impingement in combination with ecological processes 
of those populations and communities influenced by proposed and 
existing projects. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 29808 


29548 (AD-A—044396) Optical characteristics of laser safety 
devices. Final report. Chiou, W.C. (Army Aeromedical Research 
Lab., Fort Rucker, Ala. (USA)). Jun 1977. 45p. (USAARL—77-17). 
NTIS PC A03/MF AOl. 

Six types of laser protective eyewear were evaluated in terms 
of their optical properties and spectral characteristics. These six 
types cover the protection of almost the entire visible spectrum. 
Type GG-9 and Type OG530 can be used to protect the He-Ne laser 
(at 633 nm), type OG-590 and type RG-610 are for argon laser (at 
500 nm). Type BG-18 is for Ruby laser (at 694 nm) and type KG-3 
are for Nd: glass laser (at 1060 nm) or CO2 laser (at 1060 nm). The 
optical properties and spectral characteristics are investigated by 
means of average and full spectral transmittance as well as their 
corresponding CIE chromaticity coordinate values. Results suggest- 
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ed that one type of the protective device should be used only for the 
specific laser. Furthermore, the device should not be used when a 
detection of a chromatic display or light source is required. 


29549 (IS-M—114) Development of a centralized early warning 
detection system identifying explosive conditions in grain handling 
facilities. Bluhm, D.D. (Iowa State Univ. of Science and Technol- 
ogy, Ames (USA). Energy and Mineral Resources Research Inst.). 
1977. Contract W-7405-ENG-82. 25p. (CONF-771086—1). Dep. 
NTIS, PC A02/MF AOl1. 

From International symposium on grain dust explosions; 
Kansas City, MO, USA (4 Oct 1977). 

Preliminary studies of the feasibility of early warning detec- 
tion of explosive conditions are reported, and problem areas needing 
additional study are defined. An integrated minicomputer-controlled 
detection system can continuously monitor the states of the three 
conditions for combustion (i.e., combustible material, oxygen, and an 
ignition source) and then provide the proper response or warning. 
However, to be of practical value such a system should be adaptable 
for installation in existing as well as in new facilities and must be 
highly reliable and economically attractive. Also discussed is initial 
work on detection of aerosol or gas emissions from grain dust at 
temperatures well below the ignition temperature and work on 
photoelectric detectors to provide early warning of dust concentra- 
tions exceeding the lower explosive limit. A brief overview is given 
about state-of-the-art computerized monitoring systems. Eight differ- 
ent types of detectors are discussed. Detailed discussions are includ- 
ed on the ionization, combustible gas, and dust concentration detec- 
tors. Central processing units which monitor the outputs of these 
detectors are also discussed. Preliminary cost estimates indicate the 
centralized early warning system would cost approximately 3 to 5% 
of the total facility cost. 


29550 (ORNL—5242) Radiation emergency response in Illinois, 
Alabama, and Texas. Larsen, D.K.; Chester, R.O. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Mar 1978. Contract W-7405-ENG-26. 
173p. Dep. NTIS, PC A08/MF AO1. 

The objective of this study was to examine state radiation 
emergency response and to locate any areas of emergency planning 
in need of improvement. This report briefly presents a summary of 
laws and defining documents governing radiation emergency re- 
sponse, describes the existing and projected need for such response, 
and presents the authors’ analyses of the evolution of state response 
plans and their application to radiation incidents. Three —v 
grams are discussed in detail: Illinois, Alabama, and Texas. These 
states were selected because they have quite different emergency- 
response programs. Therefore, these state programs provide a wide 
variety of approaches to state radiation emergency response. 


29551 (PB—271506) A summary of accidents related to non- 
nuclear energy. Executive report Fy 1976. Krickenberger, K.; Clif- 
ford, P. (Mitre Corp., McLean, Va. (USA). METREK Div.). May 
1977. Contract EPA-68-01-3188. 19p. NTIS PC A02/MF AOl1. 

This report summarizes the accidents and unscheduled events 
which may occur during the extraction, production, transportation, 
and utilization of non-nuclear energy technologies. 


29552 Respiratory status of surface coal miners in the United 
States. Fairman, R.P.; O’Brien, R.J.; Swecker, S.; Amandus, H.E.; 
Shoub, E.P. (National Inst. for a Safety and Health, 
Morgantown, WV). Arch. Environ. Health; 32: No. 5, 211-215(1977). 

The United States Public Health Service examined 1,438 
surface coal miners to determine the prevalence of coal worker's 
pneumoconiosis (CWP), chronic bronchitis, and ventilatory impair- 
ment among them. Four percent (fifty-nine individuals) showed 
some roentgenographic evidence of pneumoconiosis, but only seven 
miners had films interpreted as CWP of category 2 or greater 
(according to the UICC/Cincinnati classification system). Moreover, 
most of the affected miners had worked in underground coal mines 
for prolonged periods. Significant decrements in pulmonary function 
to increasing exposure to surface mine dust were demonstrated only 
in the forced vital capacity of smokers. Increased prevalence of 
chronic bronchitis with increasing exposure was found in all smok- 
ing categories. However, significant airway obstruction was an 
uncommon finding (6.6 percent) in nonsmoking miners. Employment 
in surface mining was not likely to cause either the development of 
CWP or clinically significant respiratory impairment. 


29553 Coal workers’ pneumonoconiosis: a critical review. Za- 
korski, W.W.; Kujawska, A.J.; Marek, K.J. Hanover, NH; Universi- 
ty Press of New England (1974). 108p. 

A synthetic but comprehensive discussion of current knowl- 
edge on coalworkers’ pneumoconiosis, based on a survey of recent 
literature on the subject. A short historical introduction is followed 
by 6 chapters devoted to: aetiopathogenesis; pathology; respiratory 
function impairment in coalworkers’ penumoconiosis; clinical as- 
pects; prevalence of coal workers’ pneumoconiosis and its evolution; 
progression of pneumoconiosis and its prophylaxis. Special emphasis 
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has been placed on the pathological differences between coal- 
workers’ pneumoconiosis and silicosis. 


GEOSCIENCES 


GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 29367, 29368, 29404 


29554 Concerning a nonselfsimilar problem for a macrononhomo- 
geneous stratum. Karpycheva, Z.F. (Moscow Inst of Petrochem and 
Gaz Ind im. I.M. Gubkin, USSR). Jzv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 5, 53-58(1977). (In Russian). 

A solution is presented for a nonselfsimilar problem of flow to 
a point source in a macrononhomogeneous boundless space of mea- 
surements. The source is situated in the center of the zone whose 
dimensions are bounded by the radius R and which the coefficients 
of permeability and piezoconductivity are constant. The solution 
obtained is written down using degenerate hypergeometric functions 
of the second kind. Solutions for steady-state nonisothermal filtration 
and filtration in homogeneous strata are obtained as a particular case 
of the solution obtained. 10 refs.Modal analysis of quartzites in the 
rocks of India’s Shillong Group was made on such main classes as 
quartz, quartzose rock fragments (Q.R.F.), micaceous rock frag- 
ments (M.R.F.), and matrix. The frequency distributions of different 
classes are shown in histograms. The modal analysis of quartzites 
was undertaken to observe the variations in mineralogical composi- 
tion. Representative samples were obtained from the Umsaw, UCC 
and Barapani regions. The quartz percentage is found to decrease 
from Umsaw toward UCC. 8 refs. 


GEOPHYSICS 


SEISMOLOGY AND TECTONICS 


29555 (COO—3134-14) Comprehensive study of the seismotec- 
tonics of the eastern Aleutian arc and associated volcanic systems. 
Annual progress report, March 1, 1977—February 28, 1978. Davies, 
J.N.; Jacob, K.H.; Beavan, J.; Bilham, R.; House, L.; Krause, J.; 
Hamburger, M.; Beck, P. (Columbia Univ., New York (USA). 
School of Engineering and Applied Science). 1978. Contract EY-76- 
S-02-3134. 11lp. Dep. NTIS, PC A06/MF AOI. 

Seismicity and deformation studies in the Shumagin seismic 
gap and studies of the structure of the Aleutian arc are reported. The 
geothermal potential of Pavlav volcano was also studied. The field- 
work and technological development work supporting the science 
are included. (LTW) 


29556 (UCRL—52266) Seismic analysis of the nuclear fuel serv- 
ice reprocessing plant at West Valley, N.Y. Murray, R.C.; Nelson, 
T.A.; Davito, A.M. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 24 May 1977. Contract W-7405-ENG-48. 63p. 
Dep. NTIS, PC A04/MF AO1. 

This report was prepared at the request of the Nuclear 
Regulatory Commission as a part of a license review of the nuclear 
fuel reprocessing plant operated by Nuclear Fuel Services, Inc., at 
West Valley, N.Y. The report discusses the approach used by the 
Lawrence Livermore Laboratory in performing an independent 
seismic analysis of the facility. It includes a description of the 
facility, our modeling and analysis techniques, failure criteria, results, 
and conclusions. Two modes of failure are identified and their 
consequences discussed. 


29557 Northwestern termination of the Himalayan mountain 
front: Active tectonics from microearthquakes. Armbruster, J.; 
Seeber, L.; Jacob, K.H. (Lamont-Doherty Geological Observatory 
of Columbia University, Palisades, New York 10964). J. Geophys. 
Res.; 83: No. B1, 269-282(10 Jan 1978). 

The seismicity of the northwestern Himalayan syntaxial bend 
and the geologically complex area to the west, betweeen the Hazara 
thrust system (HTS) and the higher mountains of Indus-Kohistan, is 
examined in a wider tectonic context by using data from about 1,800 
microearthquake data were obtained from a telemetered seismic 
network in northern Pakistan centered at Tarbela dam on the Indus 
River and were collected during an 11-month period prior to im- 
pounding of the Tarbela reservoir. The observed seismicity indicates 
that a branch of the main boundary thrust (MBT) traverses the 
region as a straight northwesterly extension of the Muree thrust, the 
mapped section of the MBT southeast of the syntaxial bend along 
the Kashmir Himalayas. Seismic release on this extension of the 
MBT, here named the Indus-Kohistan seismic zone (IKSZ), is high- 
est in the upper 25 km of the crust and correlates with a pronounced 
topographic step. Deeper activity on the IKSZ extends to a depth of 
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70 km. Seismicity in the lower crust defines a second lineation 100 
km southwest of the IKSZ and parallel to it. The syntaxial bend and 
the eastern HTS, microseismically virtually inactive at present but 
associated with recent and historical microseismicity, overprint the 
two northwesterly seismic lineaments. The two tectonic regimes 
may be simultaneously active at different depths separated by an 
incompetent layer. A set of steeply dipping faults, either parallel or 
perpendicular to the IKSZ, is active in the region between the HTS 
and the IKSZ. Seventeen composite fault plane solutions show a 
predominant pattern of either reverse or strike slip faulting with the 
inferred slip vectors oriented such that north-south compressional 
stresses are relieved. Such a stress field is compatible with the north- 
south convergence between the Indian and Eurasian plates inferred 
from plate tectonics. 


VOLCANOLOGY 


29558 Ascending flow between the descending lithosphere and the 
overlying asthenosphere. Ito, K. (Department of Earth Sciences, 
Faculty of Science, Kobe University, Nada, Kobe 657). J. Geophys. 
Res.; 83: No. B1, 262-268(10 Jan 1978). 

A model is proposed to explain the high heat flow and active 
volcanism above the descending plate. The slip zone between the 
descending plate and the overlying asthenosphere is assumed to be a 
low-viscosity and low-density fluid layer enriched with liquid. The 
flow rate and the layer thickness are estimated as functions of 
viscosity from simple model calculations of fluid motion and thermal 
and force balances. The flow tends to be upward when the viscosity 
is low. The amount of heat transported by the ascending flow is 
greater than that generated by viscous dissipation. Basalts and ande- 
sites in arc volcanism are considered to be derived from the ascend- 
ing liquid fraction and remelting of the subducted oceanic crust, 
respectively. Seismic evidence supporting the existence of a low- 
viscosity layer between the sinking plate and the overlying mantle is 
discussed. 


GEOPHYSICAL SURVEY METHODS 


29559 (SAND—78-0042C) Accelerometer system for mapping 
marine sediment instabilities. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1978. Contract EY-76-C-04-0789. 17p. (CONF-780505—1). 
NTIS, MF A0Ol1. 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Portions of document are illegible. 

A three axis accelerometer system has been developed to 
measure low amplitude offshore sediment motion and long term 
sediment shifts resulting in tilt of the implanted sensor. A significant 
property of this design allows extensive signal conditioning on the 
surface to provide for changes in sensivitity and dc shifts resulting 
from initial installation angles. Sensitivities tested have provided for 
sediment motions less than 2.5 milli-g. Tilt measurements on the 
order of 0.25 deg. are provided and when correlated with the initial 
sensor alignment, the direction of the motions are readily resolved. 
The sensor package has been designed to operate continuously from 
low voltage battery supplies and requires less than Sw of power 
including the surface signal conditioning circuits. Applications of the 
sensor package include evaluation of seafloor stability, the study of 
marine seismic signatures and the interaction of wave motions with 
underconsolidated sediments. An accelerometer package of this 
design was installed in the Gulf of Mexico in an area of unstable 
bottom sediment to correlate wave motion with sediment motion. 
The accelerometer system supplied continuous data for a period of 
several months in connection with a master data logging system. 
Data will be presented to show the correlation with a previous 
accelerometer design. 


29560 Applied geophysics. Telford, W.M.; Geldart, L.P.; Sher- 
iff, R.E.; Keys, D.A. Cambridge, MA; Cambridge University Press 
(1976). 875p. 

The science of applied geophysics is a relatively new science 
and the design of instruments, field techniques, and data interpreta- 
tion are undergoing rapid development. An intensive survey is given 
of the different methods currently employed to acquire and interpret 
geophysical data as an aid in the exploration for minerals and 
hydrocarbon resources. The methods discussed include gravity, 
magnetic, seismic, electrical, electromagnetic, resistivity, induced 
polarization, and radioactivity methods. One chapter is devoted to 
well logging methods. (JSR) 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


29561 (UCRL—52335) Correlation of alluvial deposits at the 
Nevada Test Site. Grothaus, B.; Howard, N. (California Univ., 
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Livermore (USA). Lawrence Livermore Lab.). 30 Sep 1977. Con- 
tract W-7405-ENG-48. 20p. Dep. NTIS, PC A02/MF AO1. 

Because characteristics of rock layers and problems in drilling 
must be studied before radioactive waste can be safely contained, an 
evaluation was made of methods for as alluvial deposits at 
Yucca Flat of the Nevada Test Site (NTS). Although correlation of 
Tertiary volcanic tuff beds at the NTS has been successfully 
achieved, correlation of stratigraphic zones in the overlying allu- 
vium has posed technical difficulties. We have evaluated several 
methods for correlating alluvial deposits from drillholes, including 
electric resistivity logs (E logs), visual examination of sidewall 
samples and —— of their carbonate (CO2) content, downhole 
stereo photography for identifying debris flow deposits, caliche age- 
dating, and specific yield and permeability measurements of deposits. 
For predicting the thickness of zones having similar physical proper- 
ties in the alluvium, E log measurements were found to be the most 
useful of these methods. 


29562 Hydrostatic compression of the synthetic garnets, pyrope 
and almandine. Sato, Y.; Akaogi, M.; Akimoto, S. (Institute of 
Geophysics and Planetary Physics, University of California, Los 
Angeles, California 90024). J. Geophys. Res.; 83: No. B1, 335-338(10 
Jan 1978). 

Accurate measurements of the volume change of the synthet- 
ic garnets pyrope and almandine were performed under hydrostatic 
compression up to about 100 kbar by means of the X ray diffraction 
technique using a cubic anvil type of high-pressure apparatus. A 
least squares calculation using the Birch-Murnaghan equation gives 
the isothermal bulk modulus K/sub T/=1.71 +- 0.03 Mbar for 
pyrope and K/sub T/=1.75 +- 0.07 Mbar for almandine. 


29563 Permeability changes during the flow of water through 
westerly granite at temperatures of 100°-400°C. Summers, R.; 
Winkler, K.; Byerlee, J. (U. S. Geological Survey, Menlo Park, 
California 94025). J. Geophys. Res.; 83: No. B1, 339-344(10 Jan 1978). 

Changes in permeability have been studied during the flow of 
water through granite for periods of time up to 17 days at tempera- 
tures of 100°, 200°, 300° and 400°C with a constant confining 
pressure of 500 bars, differential stresses of 0-3500 bars, inlet pore 
pressure of 275 bars, and outlet pressure of | bar. In all cases the 
initial permeability at elevated temperatures was found to be higher 
by 1-2 orders of magnitude than the permeability at room tempera- 
ture, perhaps because of thermal stress cracking. The high initial 
permeability did not persist with time and in nearly all cases de- 
creased significantly during the first 1/2 day of water flow. Dissolu- 
tion of plagioclase and quartz was concentrated near the inlet, where 
the pore pressure was highest. Precipitation occurred throughout the 
samples because of oversaturation as the pore pressure dropped, 
causing significant reduction in permeability. The final permeability 
after 10 days was less at 300°C than at lower temperatures, and 
measurable flow stopped in most of the 400°C samples. 


29564 (ORNL-tr—4506) Porosity and permeability of saliferous 
rocks. Hofrichter, E. Translated by J.W. Crabbs from Erdoel-Erdgas 
Z.; 92: 77-80(1976). 7p. Dep. NTIS, PC A02/MF AO1. 

The velocities of elastic waves and the thermal conductivity 
of rocksalt, measured both in situ as well as in the laboratory, were 
compared with the corresponding values calculated theoretically. 
The basis of these theoretical values are the elastic and thermal data 
of NaCl crystals. The comparison shows that an undisturbed salt 
deposit has the same —- as those of quasiisotropic crystalline 
NaCl which is free of voids. Rocksalt, in situ around cavities in the 
mine and in the form of specimens, must have a looser structure on 
account of different elastic and thermal properties. Experiments with 
air under high pressure in salt mines have proven the impermeability 
of the salt rocks. It was concluded that salt deposits are ideally suited 
for the construction of storage caverns, for example for petroleum 
products, natural gas, and liquid petroleum gas. 


GEOCHEMISTRY 


REFER ALSO TO CITATION(S) 29404 


OCEANOGRAPHY 
REFER ALSO TO CITATION(S) 29367, 29368, 29449 


29565 Large cyclonic rings from the Northeast Sargasso Sea. 
McCartney, M.S.; Worthington, L.V.; Schmitz, W.J. . (Woods Hole 
Oceanographic Institution, Woods Hole, Massachusetts 02543). J. 
Geophys. Res.; 83: No. C2, 901-914(20 Feb 1978). 

Expendable bathythermograph observations have revealed 
large cold core cyclonic current rings to the east of 60°W in a region 
that mechanical bathythermograph observations (Parker, 1971) indi- 
cated to be devoid of rings. As a class these rings are larger than 
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typical Gulf Stream rings that form and drift west of 60°W. The 
typical diameter (15°C at 500 m) there is around 100 km, while the 
eastern Sargasso rings are 200 km and more in diameter. Several of 
these eastern rings were observed on each of four cruises in the 
northern Sargasso Sea in 1974 and 1975. The overall picture of the 
region east of 60°W obtained was a very noisy one, dominated by 
large-diameter, large-amplitude eddies. One of the eastern rings was 
seen in all four cruises and was observed to drift westward for over 
730 km at an average speed of 4.4 km/d, starting at 56°30’W and 
34°40’'N and passing north of Bermuda. The character of the dis- 
solved oxygen anomalies in the cores of the eastern rings suggests a 
possible formation region at the eastern end of the Sargasso Sea 
gyre, around 40°W. Hence the eastern rings may have already been 
a year old when first observed in November 1974. A single deep 
hydrographic section showed the center of the deep circulation to lie 
considerably further southwest than the near-surface circulation 
center, although this could be a distortion due to a large seamount. 
Moored current meter data suggest a level of no motion within 
eastern rings at about 2000 m, giving a weak anticyclonic circulation 
of 4 x 10° m*/s below that level, compared with the 45 x 10° m*/s 
cyclonic circulation above 2000 m. On several occasions, smaller- 
scale upward displacements of the thermal structure were seen at the 
sides of eastern rings. It is not known whether these represented 
interactions with smaller rings or some breakdown of the circular 
symmetry. 


29566 Sound velocities in calcareous oozes and chalks from sono- 
buoy data: Ontong Java plateau, western equatorial Pacific. Johnson, 
T.C.; Hamilton, E.L.; Bachman, R.T.; Berger, W.H. (Department of 
Geology and Geophysics, University of Minnesota, Minnesota 
55455). J. Geophys. Res.; 83: No. B1, 283-288(10 Jan 1978). 

The Ontong Java Plateau, in the western equatorial Pacific 
Ocean, is blanketed by over 1 km of flatlying, highly stratified 
calcareous ooze, chalk, and limestone. Wide-angle reflection data 
from 17 sonobuoys deployed over the plateau were analyzed for 
compressional wave velocities in these sediments. No particular 
velocity horizons stand out as prominent features that can be corre- 
lated from one sonobuoy station to the next. When the data from all 
stations are plotted together, a fairly consistent velocity-depth rela- 
tionship is derived: V=1.56+2.97t with the standard error of esti- 
mate equal to 0.08, where V is the compressional wave velocity in 
kilometers per second at depth t and t is the depth below the sea 
floor in one-way travel time of sound in seconds. When the velocity 
data are plotted against depth in kilometers below the sea floor, the 
velocity gradient is 1.4s~', which is considerably greater than that in 
most marine turbidites, silts, and clays that are buried to 1 km. The 
linear uniform velocity gradient is consistent with the type of 
lithology underlying the Ontong Java Plateau as determined by the 
Deep-Sea Drilling Project. That is, there are gradual transitions 
from ooze to chalk to limestone with intervals of the different 
lithologies interbedded rather than a single abrupt change from ooze 
to chalk at one level and from chalk to limestone at a deeper level. A 
slight difference was seen between velocity profiles in calcareous 
sediments that had been deposited below and those that had been 
deposited above the lysocline (the depth below which calcareous 
ooze is markedly corroded). Sublysoclinal sediments have anoma- 
lously low acoustic velocities in the upper 200 m of strata but have 
normal velocities at greater burial depths. These observations sug- 
gest that calcareous sediments deposited below the lysocline lithify 
more slowly after burial than those deposited above the lysocline. 


29567 Arrested topographic wave. Csanady, G.T. (Woods Hole 
Oceanographic Institution, Woods Hole, Mass. 02543). J. Phys. 
Oceanogr.; 8: No. 1, 47-62(Jan 1978). 

The mean circulation in a coastal zone of variable depth may 
under certain circumstances be modeled by linear equations, includ- 
ing a bottom friction linear in the depth-averaged velocity. The 
resulting steady-state problem is similar to the problem of topo- 
graphic wave generation by wind. The equation governing the 
pressure field has the form of a one-dimensional heat conduction 
equation, with longshore distance in the direction of topographic 
wave propagation playing the role of time. The effects of wind stress 
or of freshwater influx are felt only over the forward portion of a 
long shelf (i.e., that portion to which topographic waves propagate 
from the source region).Various simple solutions can be written 
down for the arrested topographic wave problem in virtue of the 
heat conduction analogy. They generally show the presence of a 
pressure field trapped in a nearshore band. For periodic wind stress, 
for example, the scale width of the trapped pressure field is L= (2r/ 
fks)/sup 1/2/, where r is a bottom resistance coefficient (dimension 
velocity), f, the Coriolis parameter, k, the longshore wavenumber of 
the wind stress and s, bottom slope, assumed constant.The model is 
applied to the eastern North American continental shelf in an 
attempt to determine the physical origin of the southwestward 
pressure gradient which has recently been identified as the main 
driving force of the observed longshore flow. It is shown that 
neither wind stress nor freshwater influx can reasonably be held 
accountable for this pressure gradient. On the other hand, a long- 
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shore surface elevation gradient imposed at the shelf break by the 
dynamics of a deepwater current produces exactly the type of 
response observed over the shelf.The same model also accounts for 
the mean circulation in winter of Lake Ontario, as well as for some 
features of the summer circulation. 


PHYSICS RESEARCH 


REFER ALSO TO CITATION(S) 29358 


ASTROPHYSICS AND COSMOLOGY 


COSMIC RADIATION 
REFER ALSO TO CITATION(S) 29247, 29259 


29568 (AD-A—043896) Cosmic ray variational coefficients: the 
effect of altitude variations and secular variations. Binder, O.H.; Shea, 
M.A.; Smart, D.F. (Air Force Geophysics Lab., Hanscom AFB, 
Mass. (USA)). 1977. 7p. (AFGL-TR—77-0192). NTIS PC A02/MF 
AOl. 

The extended sets of variational coefficients have been exam- 
ined to ascertain the effects of altitude and also for possible differ- 
ences arising from secular changes in the earth’s magnetic field. An 
examination of the variational coefficients calculated for two closely 
positioned cosmic ray stations in Europe indicates that the altitude 
effects are small. A comparison of the variational coefficients calcu- 
lated for three epochs of the geomagnetic field for Western Hemi- 
spheric locations where the geomagnetic field has its most rapid 
secular change indicates that the secular variation in the vertical 
cutoff rigidity (and associated changes in the asymptotic direction 
calculations) are such that the variational coefficients calculated 
using either a 1955 or a 1975 model of the geomagnetic field are 
adequate for most cosmic ray analyses. 


29569 (AD-A—043967) Vertical cutoff rigidity and the intensity 
distribution of cosmic rays near Cape Town. Interim report. Koenig, 
P.J.; Walt, A.J.V.D.; Stoker, P.H.; Raubenheimer, B.C.; Shea, M.A. 
(Air Force Geophysics Lab., Hanscom AFB, Mass. (USA)). 6 Sep 
1977. 6p. (AFGL-TR—77-0194). NTIS PC A02/MF AO1. 

A fairly sharp increase of 2.3% in the intensity of the nu- 
cleonic component of cosmic rays was observed at 30,000 feet 
pressure altitude along a contour of constant calculated vertical 
cutoff rigidity on a research flight from Cape Town, South Africa, at 
18 E longitude, to a point 2 W longitude. The increase seems to be 
an inherent feature of this region near the South Atlantic geomagne- 
tic anomaly. Detailed cutoff rigidity calculations in vertical and 
inclined directions revealed that the observed increase may at least 
partly be ascribed to variation in effective cutoff rigidities along the 
route. However, the increase could also be attributed, at least as far 
as morphology is concerned, to the continuous precipitation in a 
restricted area of those high energy inner radiation belt protons that 
have short lifetimes. 


29570 (AD-A—043996) Effects of recent secular variations of 
the geomagnetic field on vertical cutoff rigidity calculations. Shea, 
M.A.; Smart, D.F. (Air Force Geophysics Lab., Hanscom AFB, 
Mass. (USA)). 2 Sep 1977. 7p. (AFGL-TR—77-0193). NTIS PC 
A02/MF AO1. 

Recent geomagnetic measurements have shown that changes 
in the geomagnetic field have deviated from the predictions of the 
original International Geomagnetic Reference Field (IGRF) coeffi- 
cients and associated time derivatives. Accordingly, a new set of 
time derivatives has been determined with the suggestion that these 
be applied for time periods after 1975. To ascertain the effects of the 
changes of geomagnetic field time derivatives on cosmic ray analy- 
ses, vertical cutoff rigidities were calculated for selected locations 
using the IGRF 1965 field coefficients and associated time deriva- 
tives and the IGRF 1975 field coefficients and the new time deriva- 
tives making each set of calculations appropriate for a 1980 Epoch. 
A comparison of these two sets of calculations shows that the 
uncertainty in predicted magnetic fields does not appear to be a 
serious limiting factor in the use of calculated vertical cutoff rigidi- 
ties for the analyses of cosmic radiation data. (Author) 


29571 Cosmic ray induced neutron background sources and 
fluxes for geometries of air over water, ground, iron, and aluminum. 
O’Brien, K.; Sandmeier, H.A.; Hansen, G.E.; Campbell, J.E. (Health 
and Safety Laboratory, U. S. Energy Research and Development 
Adminstration New York, New York 10014). J. Geophys. Res.; 83: 
No. Al, 114-120(1 Jan 1978). 

The work reported here has applications in neutron detection 
and '*C dating. In detection, one wants to measure a signal in the 
presence of the natural neutron background created by primary 
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cosmic ray particles incident on the atmosphere. Neutron sources 
created by these cosmic rays and resulting fluxes are calculated as a 
function of depth in air, seawater, ground, iron, and aluminum. What 
is new here is the analytical generation of cosmic ray neutron 
sources as a function of depth in various materials. Good agreement 
is obtained with experimental data for both neutron spectra and 
fluxes in the air over ground geometry. The air/seawater geometry 
has the lowest cosmic ray induced interface neutron flux ((3.1 x 
10-*) neutrons/(cm? s)) followed by air/ground (6.4 x 107%), air/ 
aluminum (2.1 x 10~*), and the highest interface value for air/iron 
((7.7 x 10~?) neutrons/(cm?s)). 


STARS 


29572 Remarkable extent of the circumstellar gas shell surround- 
ing Betelgeuse. Bernat, A.P.; Honeycutt, R.K.; Kephart, J.E.; Gow, 
C.E.; Sandford, M.T. ; Lambert, D.L. (Indiana University). As- 
trophys. J.; 219: No. 2, 532-537(15 Jan 1978). 

A two-dimensional television system has been used to study 
the spatial extent of the K I A7699 resonance-line emission from the 
gas shell surrounding the M supergiant Betelgeuse. This emission has 
been traced out to a minimum radius of 29” (~600 stellar radii). 


29573 Convective instability of a gas sphere. Zueva, N.M.; Mik- 
hailova, M.S.; Solov’ev, L.S. (Institute of Applied Mathematics, 
USSR Academy of Sciences). JETP Lett. ( USSR) (Engl. Transl.); 26: 
No. 3, 155-158(5 Aug 1977). 

The development of convective instability in a gravitating gas 
sphere (star) is considered. It is shown by a numerical computer 
solution of the two-dimensional problem that the internal layers of 
the medium move out to the surface, and this can lead to an increase 
of the luminosity of the star by many orders of magnitude. 


29574 Neutrino mechanism of thermonuclear burning of carbon, 
formation of neutrino stars, and supernova outbursts. Gershtein, S.S.; 
Ivanova, L.N.; Imshennik, V.S.; Khlopov, M.Y.; Chechetkin, V.M. 
(Institute of High Energy Physics). JETP Lett. (USSR) (Engl. 
Transl.); 26: No. 3, 178-181(5 Aug 1977). 

Allowance for the neutrino energy transport in explosions of 
carbon nuclei of stars leads, at densities 3 x 10°<rho/sub c/<8.4 x 
10° g/cm’, to an expansion with kinetic energy up to 10°! erg 
(supernova of type II), and leads at rho/sub c/>8.4 x 10° g/cm$ to 
the production of neutron stars with M=x1.4M/sub sun/ and to the 
envelope destruction typical of supernovas of type I. 


29575 Be and shell stars. Slettebak, A. (ed.). Hingham, MA; D. 
Reidel Publishing Company, Inc. (1976). 476p. (In English and 
French). (CONF-7509198—). . 

From 70. symposium on Be and shell stars; Bass River, MA, 
USA (15 Sep 1975). 

Separate abstracts were prepared for the 39 papers presented. 
(JFP) 


29576 Emission features of several Be stars as related to their 
luminosity class and spectral type. Hubert, H.; Chambon, M.T. (Ob- 
servatoire de Meudon, France). pp 33-36 of Be and shell stars. 
Slettebak, A. (ed.). Hingham, MA; D. Reidel Publishing Co., Inc. 
(1976). 

From 70. symposium on Be and shell stars; Bass River, MA, 
USA (15 Sep 1975). 

See CONF-7509198—. : 

From the emission features of Be stars it is concluded that for 
a given luminosity class, the emission features are much more 
important for B2 than B9 stars. When the stars are going through the 
phases Be — B — Be, the time scale of the emission variations is 
longer for B9 stars than B2. Emission features probably vary with 
luminosity class. The Be phenomenon is present when the B stars are 
leaving the main sequence and when the B stars are at the end of the 
post main sequence contraction. 7 references. (JFP) 


29577 Stellar photometric observations at Ha through a narrow- 
band interference filter. Butler, H. (Royal Observatory, Edinburgh). 
pp 51-58 of Be and shell stars. Slettebak, A. (ed.). Hingham, MA; D. 
Reidel Publishing Co., Inc. (1976). 

From 70. symposium on Be and shell stars; Bass River, MA, 
USA (15 Sep 1975). 

See CONF-7509198—. 

The results of stellar photoelectric observations made with a 
small telescope and a 3 1/2 A wide filter centred at Ha are described. 
The method proved to be a sensitive one for detecting change in the 
spectrum but did not allow differentiation between changes in the 
Ha profile and wavelength changes due only to the Doppler effect. 
It was possible, however, to recognize and qualitatively to eliminate 
the Doppler changes due to the Earth’s annual motion. Of ten Be 
stars examined three, although in strong emission, showed little 
change over the periods of observation, the longest of which was 9 
months. The other seven showed large and random changes. Warn- 
ings are given about the difficulty of tuning such a filter exactly to 
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Ha and the need to monitor accurately the filter for long term 
changes in passband and throughput. 


29578 Comparative study of the shell of zeta Tau and 48 Lib. 

Delplace, A.M.; Chambon, M.T. (Observatoire de Meudon, France). 

pp 9-85 of Be and shell stars. Slettebak, A. (ed.). Hingham, MA; D. 
eidel Publishing Co., Inc. (1976). 

From 70. symposium on Be and shell stars; Bass River, MA, 
USA (15 1975). 

See CONF-7509198—. 

From a comparative study it is concluded that: the behavior 
of the shells of zeta Tauri and 48 Librae is similar. The amplitude of 
the motion increases for higher total excitation potential. The period 
of the oscillation of the outer layers increases with increasing veloc- 
ity of expansion. The internal motions in the shell give rise to a 
damped oscillation of the outer layers. Radial velocity curves are 
obtained. 11 references. (JFP) 


29579 Recent observations of HD200120. Herman, R.; Hubert, 
H. (Observatoire de Paris). pp 95-97 of Be and shell stars. Slettebak, 
A. (ed.). Hingham, MA; D. Reidel Publishing Co., Inc. (1976). (In 
French) 

From 70. symposium on Be and shell stars; Bass River, MA, 
USA (15 1975). 

See CONF-7509198—. 

This summary of recent observations of HD 200120 includes 
emission spectra, kinetics, and various physical properties. 4 refer- 
ences. (JFP) 


29580 Duplicity of Be stars as seen from v. Harmanec, 
P.; Kriz, S. (Astronomical Inst., Ondrejov, Czech.). pp 385-400 of Be 
and shell stars. Slettebak, A. (ed.). Hingham, MA; D. Reidel Publish- 
ing Co., Inc. (1976). 

From 70. symposium on Be and shell stars; Bass River, MA, 
USA (15 Sep 1975). 

See CONF-7509198—. 

Observed Be stars are considered to be interacting binaries 
undergoing mostly case B mass exchange. Their observed properties 
can be explained satisfactorily as the consequences of different 
modes of mass transfer. Suggestions for further observational and 
theoretical studies to verify or to disprove the hypothesis presented 
are briefly outlined. 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


29581 Radio galaxies: radiation transfer, dynamics, stability, and 
evolution of a synchrotron plasmon. Pacholczyk, A.G. New York; 
Pergamon Press (1977). 303p. . 

The physics of a region in space containing magnetic field 
and Ping and relativistic particles (a plasmon); its synchrotron 
emission, absorption, the properties of its spectrum, its polarization 
(linear and circular), transfer of radiation through such a region, its 
dynamics and expansion, interaction with external medium, the 
stability, turbulence and acceleration of particles in such a region; its 
variability in time, etc., and the application of this plasmon to the 
physics of radio galaxies. (JFP) 


SOLAR PHENOMENA 


(AD-A—043897) A summary of significant solar-terrestri- 
al and interplanetary events during the retrospective world interval of 
20 March—5 May 1976. Shea, M.A.; Smart, D.F.; Coffey, H.E. (Air 
Force Geophysics Lab., Hanscom AFB, Mass. (USA)). 1976. 8p. 
(AFGL-TR—77-0191). NTIS PC A02/MF AO1. 

Solar activity in a region at Carrington Longitude 45 deg was 
associated with several interplanetary and terrestrial disturbances 
that occurred from 20 March to 5 May 1976. These events, which 
included a ground-level solar cosmic ray increase, were relatively 
unusual in that they occurred during solar minimum. At the requests 
of the SCOSTEP project on the Study of Travelling Interplanetary 
Phenomena, this period was designated as a Retrospective World 
Interval and resulted in a special publication of solar-terrestrial 
physics data in a UAG report. Since this project was international in 
scope and one in which many cosmic ray physicists participated, a 
summary of the interesting events of this period is presented. 


29583 (AD-A—044548) NRL/ATM user's guide to experiment 
$082A. Memorandum report. Packer, I.G.; Patterson, N.P.; Mango, 
S.A.; Tousey, R. (Naval Research Lab., Washington, D.C. (USA)). 
Feb 1977. Contract NASA-S-60604-G. 124p. (NRL-MR—3410). 
NTIS PC A06/MF AO1. 

Almost perfect operation of Skylab Experiment S082A result- 
ed in the return of 1032 extreme ultraviolet solar spectroheliograms, 
providing an enormous wealth of new information about the sun in 
the wavelength range 171 to 630. The present User's Guide was 
written for guest investigators and other ATM experimenters who 
will collaborate in interpreting the returned data. The first section is 
devoted to a brief overview of the Apollo Telescope Mount (ATM) 
as a whole and the major areas in which the data have been found to 
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be most important. There follows a detailed description of the 
spectroheliograph and the special Schumann film it utilized. The 
complementary relationshop to the 5 other major instruments on 
ATM is explained. A large portion of the Guide is devoted to a 
description of the observations, the data catalogs and documentation, 
and listings of important events recorded during almost 9 months of 
nearly continuous operation of my beginning in May 1973. The 
main part of the Guide describes ed copies of the data available 
from the National Space Science Data Center (NSSDC), Greenbelt, 
Maryland. A thorough discussion of how to extract data from the 
photographic images includes a special section on the derivation of 
relative intensity values. The A dix contains an extensive bib- 
liography of papers on the A results published by the Naval 
Research Laboratory data analysis team. A spectroheliogram over- 
lay scaled to the NSSDC film identifies prominent spectral features. 


29584 (AD-A—044559) Emission and absorption at wavelengths 
of 8.6 mm and 2.0 cm as determining factors of T/sub e/ and n/sub e/ 
in the filament. Research and development report Dec 73—Jul 77. 
Bleiweiss, M.P.; Wefer, F.L.; Koniges, A.E. (Naval Ocean Systems 
Center, San Diego, Calif. (USA)). 17 Jul 1977. 21p. (NOSC/TR— 
136). NTIS PC A02/MF AO1. 

Observations of filaments at radio wavelengths show them as 
depressions — a quiet solar background. Until recently, simple 
models have been to explain these observations. More detailed 
models have been developed, and these are discussed together with 

t efforts at solar observations in order better to define these 
ilaments. 


29585 (PB—272163) Solar-geophysical data number 395, July 
1977. Part I. (prompt reports). Data for June 1977—May 1977. 
Coffey, H.E. (National Geophysical and Solar-Terrestrial Data 
Center, Boulder, Colo. (USA)). Jul 1977. 127p. (SGD—395-Pt-1). 
NTIS PC A07/MF AO1. 

This prompt report provides data for June 1977 on alert 
periods, daily solar indices, solar flares, solar radio waves, solar x- 
ray radiation, coronal holes, spacecraft observations, mean solar 
magnetic field, and solar wind measurements. It also provides data 
for May 1977 on daily solar activity centers, sudden ionospheric 
disturbances, solar radio waves, cosmic rays, geomagnetic indices 
and radio propagation indices. 


29586 (PB—272164) Solar-geophysical data number 395, July 


1977. Part II. (comprehensive reports). Data for January 1977— 
December 1976 and miscellanea. Coffey, H.E. (National Geophysical 
and Solar-Terrestrial Data Center, Boulder, Colo. (USA)). Jul 1977. 
42p. (SGD—395-Pt-2). NTIS PC A03/MF AO1. 

This comprehensive report for January 1977, December 1976 
and Miscellaneous data provides data on active regions, synoptic 
solar maps, solar flares, solar radio waves, energetic solar particles 
and plasma, synoptic chart, abbreviated calendar record, regional 
flare index, and daily solar activity centers. 


29587 Bidirectional anisotropies in solar cosmic ray events: evi- 
dence for magnetic bottles. Palmer, 1.D.; Allum, F.R.; Singer, S. 
(Oral Roberts University, Tulsa, Oklahoma 74171). J. Geophys. Res.; 
83: No. Al, 75-90(1 Jan 1978). 

The occurrence of bidirectional anisotropies in low energy 
solar proton and electron events has been investigated in the period 
1967-1973 by using data obtained from five satellites, viz., Explorer 
34 and 41 and Vela 5B, 6A, and 6B. Some 16 observations of 
bidirectional distribution were detected in this time period, including 
the observation of bidirectionality in three solar electron events. The 
characteristics of two of these electron events are discussed in detail. 
The average duration over all events is 9 hours, implying a spatial 
scale of «0.13 AU, and the events show a strong correlation with the 
minimum of a Forbush decrease. The two maxima in the particle 
distributions are aligned with the interplanetary magnetic field. The 
origin of the bidirectional distributions is shown to be an interplan- 
etary phenomenon rather than an effect of the bow shock. A 
magnetic configuration consisting of large-scale loops in the inter- 
planetary field (Gold bottle model) is suggested to account for the 
observations. The bidirectional flow can be produced by particle 
mirroring and by adiabatic expansion. The rarity of two-way flow in 
solar electrons implies that special conditions must exist for its 
development. Our observations suggest that 1 out of 10 loop-shaped 
coronal expulsions is detectable via two-way cosmic ray particle 
flow near 1 AU. Bidirectional anisotropy observed in the event of 
August 4-5, 1972, in exact coincidence with the minimum of a 
striking Forbush decrease, suggests a ‘shell’ of looped and well- 
ordered field lines at the leading edge of the driver gas. The 
identification of this cavity, in which the galactic intensity is de- 
pressed, contradicts some aspects of published models of solar and 
galactic cosmic ray behavior. 


COSMOLOGY 


29588 Cosmological limits on the masses of neutral leptons. Vy- 
sotskii, M.I.; Dolgov, A.D.; Zel'dovich, Y.B. (Institute of Theoreti- 
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cal and Experimental Physics). JETP Lett. (USSR) (Engl. Transl.); 
26: No. 3, 188-190(5 Aug 1977). 

Cosmological arguments are presented which forbid the exis- 
tence of stable weakly interacting particles in the mass interval 30 eV 
<m<2.5 GeV. Limits are also imposed on the masses of new 
neutral leptons if the latter are unstable. 


29589 Is the Universe matter—antimatter symmetric. Alfven, H. 
(Royal Inst. of Tech., Stockholm). pp 261-274 of Antinucleon— 
nucleon interactions. Ekspong, G.; Nilsson, S. (eds.). New York; 
Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

According to the symmetric cosmology there should be anti- 
matter regions in space which are equally as large as the matter 
regions. The regions of different kinds are separated by Leidenfrost 
layers, which may be very thin and not observable from a distance. 
This view has met resistance which in part is based on the old view 
that the dilute interstellar and intergalactic medium is more or less 
homogeneous. However, through space research in the magnetos- 
phere and interplanetary space it is known that thin layers, dividing 
space into regions of different magnetization, exist and based on this 
it is concluded that space in general has a cellular structure. This 
result may break down the psychological resistance to the symmetric 
theory. The possibility that every second star in the galaxy consists 
of antimatter is discussed, and it is shown that this view is not in 
conflict with any observations (but of course with many speculative 
theories). As most stars are likely to be surrounded by solar systems 
of a structure like our own, it is concluded that collisions between 
comets and antistars (or anticomets and stars) would be rather 
frequent. Such collisions would result in phenomena of the same 
type as the observed cosmic ‘y-ray bursts. Another support for the 
symmetric cosmology is the continuous x-ray background radiation. 
Also many of the observed large energy releases in cosmos are likely 
to be due to annihilation. 


ATMOSPHERIC PHYSICS 


AURORAL AND IONOSPHERIC PHENOMENA 


29590 (AD-A—044036) Self-consistent particle and parallel elec- 
trostatic field distributions in the magnetospheric-ionospheric auroral 
region. Interim report. Chiu, Y.T.; Schulz, M. (Aerospace Corp., El 
Segundo, Calif. (USA). Space Physics Lab.). 3 Aug 1977. Contract 
oleae 75p. (TR—0077(2960-04)-4). NTIS PC A04/MF 
AOl. 

The variation of the self-consistent electrostatic potential 
along the magnetic field is calculated by application of the principle 
of quasi-neutrality to the plasma components distributed along an 
auroral field line. The equilibrium plasma consists of hot anisotropic 
magnetospheric plasma, ionospheric plasma evaporated or extracted 
upwards by the parallel electrostatic field, and back scattered elec- 
trons. It is shown that the above charged-particle populations can 
support a potential difference of up to several kilovolts between the 
equator and the ionosphere along an auroral field line. Moreover, the 
corresponding parallel electric field has the proper signature to 
account for electron precipitation characteristics. Comparisons be- 
tween theoretical and observed electron precipitation fluxes lead to 
estimates for the various physical parameters in the model. (Author) 


29591 (AD-A—044613) Some examples of the effects of the 
poleward F-layer trough wall on ground range and azimuth determina- 
tion in an OTH backscatter system. Report for Oct 76—Jan 77. 
Langworthy, B.M. (Parke Mathematical Labs., Inc., Carlisle, Mass. 
(USA)). Feb 1977. Contract F19628-76-C-0296. 51p. NTIS PC A04/ 
MF AOl1. 

This report describes the effects of a realistic trough wall 
model on azimuth and range errors expected for a OTH radar 
system. The strong north-south electron density gradients found in 
the trough wall result in considerable deviations from great circle 

ropagation. By use of athree-dimensional ray tracing program, 
anding points of rays transmitted at 5 MHz were determined as a 
function of the initial azimuth and elevation angle. By using a 
spherical model ionosphere as reference, the effects of the realistic 
trough wall were expressed as range and azimuth errors. To deter- 
mine the dependence of range and azimuth errors on the variability 
of the trough wall, upper and lower quartile values of the model 
were also used in the computations. Power calculations indicate that 
focusing effects > 15 dB can be expected for selected bundles of 
rays which just enter the trough wall. 


29592 (AD-A—044803) On the polarization and origin of aur- 
oral kilometric radiation. Progress report. Gurnett, D.A.; Green, J.L. 
(Iowa Univ., Iowa City (USA). Dept. of Physics and Astronomy). 
Jul 1977. Contracts N00014-76-C-0016;NAS1-11257. 42p. NTIS PC 
A03/MF AO1. 
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Observations of radio emissions by the Hawkeye | satellite at 
low altitudes over the southern hemisphere have now provided 
measurements at radial distances from about 1.5 to 2.5 R/sub e/along 
the auroral field lines, in the region where the intense nightside 
auroral kilometric radiation is believed to be generated. These mea- 
surements provide new evidence on the mode of propagation and 
origin of the auroral kilometric radiation. In the local evening 
region, where the intense auroral kilometric radiation is believed to 
be generated, a few events have been detected for which no low 
frequency cutoff is evident. In these cases the auroral kilometric 
radiation appears to merge essentially continuously into a band of 
intense auroral hiss which extends downward to frequencies as low 
as 1 kHz. These observations suggest that the generation of the 
whistler-mode auroral hiss and the escaping auroral kilometric radi- 
ation are very closely related. Possible mechanisms which could 
produce strong coupling between the whistler-mode and the escap- 
ing free space electromagnetic modes are discussed. 


29593 (N—77-29057) Energization pf polar-cusp electrons at the 
noon meridian. Craven, J.D.; Frank, L.A. (Iowa Univ., Iowa City 
(USA). Dept. of Physics and Astronomy). May 1977. Contracts 
NASS5-11265;NGL-16-001-002. 27p. (NASA-CR—154257; U-OF- 
IOWA—77-19). NTIS PC A03/MF AO1. 

Observations gained with an electrostatic analyzer on board 
the low altitude, polar orbiting Aeriel 4 satellite demonstrate that the 
directional, differential spectra of polar-cusp electron intensities are 
regulated by the sign of the interplanetary magnetic field (IMF) 
elevation angle. In the energy range 200 is approximately less than E 
is approximately less than 700 eV, spectra of polar cusp electron 
intensities were not observed to respond to changes in the sign of the 
IMF elevation angle. At greater densities, spectra were found to be 
significantly harder when the IMF angle of elevation was greater 
than 0 deg, with a factor of approximately 10 typical for 2-keV 
electron intensities. These enhanced intensities appear to be localized 
within approximately a one hour sector of magnetic local time 
centered on the noon meridian. 


EFFECTS OF NUCLEAR DETONATIONS 


29594 (AD-A—046308) Analytic theory of the effects of atmos- 
pheric scattering on the current and ionization produced by the Comp- 
ton electrons from high-altitude nuclear explosions. Interim report. 


Sollfrey, W. (RAND Corp., Santa Monica, Calif. (USA)). Oct 1977. 
a ny F44620-73-C-0011. 113p. (R—1973-AF). NTIS PC A06/ 
F AOl. 

Previous studies of scattering effects have involved either ad 
hoc physical assumptions or Monte Carlo techniques requiring very 
costly computer programs. This new theory of scattering is carried 
as far as possible analytically. A transport equation is derived that 
governs the evolution in time of the electron velocity distribution 
function from the initial Compton production distribution function 
under the influence of the earth's magnetic field, energy loss process- 
es, and atmospheric scattering. This differential equation is solved 
analytically by an expansion to third order in the ratio of spatial 
spreading to velocity spreading, thus providing sufficient accuracy 
to cover the significant duration of the pulse. The current and 
ionization are then calculated as integrals over the velocity distribu- 
tion function. After the integrals are carried out as far as possible, 
rapid computer programs are employed. Results show that scattering 
produces major reductions in the current. 


MAGNETOSPHERIC PHENOMENA 


29595 (AD-A—044304) The trapped radiation handbook. change 
4, Cladis, J.B.; Davidson, G.T.; Newkirk, L.L. (Lockheed Missiles 
and Space Co., Palo Alto, Calif. (USA). Lockheed Palo Alto Re- 
search Lab.). 4 Jan 1977. Contract DNA001-73-C-0065. 128p. NTIS 
PC A07/MF AO1. 

This section presents a brief review of the trapped radiation 
environment in the Earth's vicinity. Models of the proton and 
electron environments in epochs of solar maximum and solar mini- 
mum are described. Results of some updated data analysis are used 
to supplement the electron models. 


29596 (AD-A—044305) The trapped radiation handbook. 

5. Cladis, J.B.; Davidson, G.T.; Newkirk, L.L. (Lockheed Missiles 
and Space Co., Palo Alto, Calif. (USA). Lockheed Palo Alto Re- 
search Lab.). 21 Jan 1977. Contract DNA001-73-C-0065. 100p. 

The geomagnetic field, like other large-scale phenomena 
found in nature, is never absolutely quiescent or undistrubed. Field 
measurements versus time show a variety of disturbances having 
time durations lasting from a fraction of a second to as long as 
several days. The patterns are irregular in some cases and smooth in 
others, and might have a partially periodic or oscillatory structure. 
Some of the disturbances undoubtedly play a strong role in the 
particle supply and loss processes that determine the intensities of 
radiation belts. The numerous types of magnetic disturbances, along 
with their causes, are discussed in subsequent portions of this section. 
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Appendix 2A describes some of the magnetic indices used in trapped 
radiation studies to characterize the relative intensities of magnetic 


29597 (AD-A—044507) Signature of electric fields from high 
and low altitude distributions. Technical report. Mizera, P.F.; 
Fennell, J.F. (Aerospace Corp., El Segundo, Calif. (USA). Ivan A. 

ing Labs.). 23 Aug 1977. Contract F04701-76-C-0077. 20p. 
(TR (2260-20)-13). NTIS PC A02/MF AO1. 

Measurements of high altitude (< 1.3 Re) ions and electrons at 
auroral energies are used to provide evidence of parallel electric 
field acceleration over the dusk to midnight auroral regions for both 
the north and south hemispheres. The data, taken on August 12, 1976 
by oo particle spectrometers on the S3-3 satellite, show evi- 
dence of potential differences of approx 2 kV below and approx 1 
kV above a satellite altitude of 7300 km. 


29598 (AD-A—046350) Rapid variations in spacecraft potential. 
Air force surveys in geophysics. Garrett, H.B.; Pavel, A.L.; Hardy, 
D.A. (Air Force Geophysics Lab., Hanscom AFB, Mass. (USA)). 6 
Jun 1977. 40p. (AFGL-TR—77-0132;AFGL-AFSG—369). NTIS 
PC A03/MF AOl. 

The increasing complexity and sophistication of synchronous 
orbit satellites has resulted in a corresponding increase in their 
susceptibility to anomalous behavior and disruption. Many of these 
problems can be attributed to the buildup of large potentials on 
various surfaces of the satellites in response to the ambient space 
plasma. Such large potentials (as great as -20,000 V relative to the 
ambient plasma) can produce anomalies and disruptions by causing 
arcing between the surfaces. In this report, the question of the time 
rate of change of satellite potential is studied. Theory and observa- 
tions are reviewed to give estimates of the time rate of change in 
potentials encountered at synchronous orbit. A clear need for future 
study is indicated. Plans for instrumentation being developed at 
AFGL to study the area are discussed. 


th distortion of pitch angle distributions of 
solar protons. Palmer, I.D.; Higbie, P.R. (Oral Roberts University, 
Tulsa, Oklahoma 74102). J. Geophys. Res.; 83: No. Al, 30-38(1 Jan 
1978). 

The propagation of energetic solar protons of 9 or ~1 MeV 
into the magnetosheath is investigated through three-dimensional 
pitch angle distributions measured on Vela satellites. Distortions are 
observed in the magnetosheath, as compared with isotropic or 
unidirectional distributions normally expected in interplanetary 
space. Two types of distortions are observed which are character- 
ized by breaks in the distributions at u/sub 0o/<O or p/sub o/>O, 
where p is the cosine of the pitch angle. The distributions in the 

eath are explained by a Liouville transformation, if parti- 
cle motion across the bow shock and through the magnetosheath is 
assumed to be adiabatic. Whether p/sub 0/ is positive or negative is 
determined by whether the satellite in the magnetosheath lies 
beyond or in front of the region of maximum magnetic field com- 
pression (or neck) in the magnetosheath, relative to the direction of 
the net flow of particles. The magnitude of /sub 0/ is a measure of 
the field ratio between neck and satellite. catering effects, which 
must occur at the bow shock and in the magnetosheath, only perturb 
the adiabatic propagation of the particles. The results show that one 
must be cautious in inferring the true interplanetary anisotropy from 
measurements in the magnetosheath. While the maxima and minima 
of the corresponding pitch angle distributions will be the same, the 
distributions can be vastly different, and both anisotropy and omni- 
directional intensities significantly different, too. By corollary, the 
pitch angle distribution and anisotropy measured in the solar wind 
on field line that intercepts the bow shock sunward of the earth will 
in general be different from that which would be measured in 
interplanetary space on a field line not connected to the bow shock; 
to first order the effect of the bow shock can be computed by 
treating the motion as adiabatic. 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


29600 Clusters of alkali halide molecules. Welch, D.O.; Lazar- 
eth, O.W.; Dienes, G.J.; Hatcher, R.D. (Brookhaven National Labo- 
ratory, Upton, New York 11973). J. Chem. Phys.; 68: No. 5, 2159- 
2171(1 Mar 1978). 

The equilibrium geometry and formation energy of clusters 
(MX)/sub n/ with n=1 to 44 and the vibrational spectrum of 
clusters with n=1 to 6 for a variety of alkali halides have been 
calculated using a simple shell model for the interionic forces. As n 
increases, the deviation of the binding energy and atomic volume 
from that of bulk crystals approaches that given by the macroscopic 
surface energy and tension. The rate of convergence to this asymp- 
totic limit will be discussed. Although the vibrational spectrum 
converges slowly, the first moment of the spectrum converges 
rapidly to the bulk crystal value. Approximate analytical formulas 
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have been derived which aid in understanding the competing roles 
of electrostatic, repulsive, and polarization interactions in determin- 
ing the equilibriuim surface energy and distortions in ionic clusters 
and microcrystals. 


29601 Pressure-broadened linewidths of HNOs. Tejwani, 
G.D.T.; Yeung, E.S. (Ames Laboratory-United States Department 
of Energy, and Department of Chemistry, Iowa State University, 
Ames, Iowa 50011). J. Chem. Phys.; 68: No. 4, 2012-2013(15 Feb 
1978). 

Nz and O2 broadened linewidths of HNO; at 300°K have 
been computed for about 1500 transitions of a- and c-type and for 
about 2500 transitions of b-type. (AIP) 


29602 Effect of the atomic core on the fine-structure splitting for 
excited nd and nf states of the alkali-metal atoms. Sternheimer, R.M.; 
Rodgers, J.E.; Das, T.P. (Brookhaven National Laboratory, Upton, 
New York 11973). Phys. Rev., A; 17: No. 2, 505-512(Feb 1978). 

We have calculated the second-order interaction between the 
spin-orbit coupling perturbation H/sub SO/ proportional r~*(dV/dr) 
1 x s acting on the core electrons and the exchange Coulomb 
interaction between the valence and core electrons. This calculation 
was previously carried out for two alkali nd states (Na 3d and Rb 
4d), and was shown to result in the observed inversion of the fine- 
structure interval Av for these d states. In the present paper we have 
evaluated the second-order correction Av2 for the nf states of Na, 
and we have found that Av2/Av; = -0.07 for Na 11f and Na 14f, in 
good agreement with the experiment of Gallagher et al., who have 
observed that the fine-structure interval of Na 11f, 13f, and 14f is 
normal, i.e., noninverted, and slightly smaller than the hydrogenic 
value Av; (by ~ 5%). Calculations have also been carried out for Na 
3d, 4d, 5d, 11d, and 14d, and the results for Av: + Ave are negative, 
in good agreement with the observed inverted fine structure for 
po states. Additional calculations have been carried out for Cs 4f, 
5f, and 6f. 


29603 L23-M/sub 4,5/M/sub 4,5/ principal and satellite Auger 
spectra of Cu, Zn, and Ga. McGuire, E.J. (Sandia Laboratories, 
Albuquerque, New Mexico 87115). Phys. Rev., A; 17: No. 1, 182- 
194(Jan 1978). 

The Las-M/sub 4,5/M/sub 4,5/ principal and satellite Auger 
spectra are synthesized for atomic Cu and compared to the measure- 
ments in solid Cu. It is found that the L2-LsM/sub 4,5/ Coster- 
Kronig rate is significantly different in intermediate coupling from 
its value in j-j coupling. With intermediate coupling and matrix 
elements obtained with a Cu-ion potential (with an L-shell hole), the 
synthesized satellite spectra do not agree with the Cu measurements, 
but do agree with the measurements on Zn, when the energy scale is 
suitably contracted. With L2-LsM/sub 4,5/ matrix elements obtained 
with a neutral-atom Cu potential, the synthesized Cu spectra are in 
quantitative agreement with the measurements. However, in this 
case the calculated Cu L2 linewidth is significantly larger than the 
measured values. All the required transition-rate expressions in inter- 
mediate coupling are presented. 


29604 Comment on ‘Theory of resonance fluorescence”. Acker- 
halt, J.R. (University of California, Los Alamos Scientific Labora- 
tory, Box 1663, Los Alamos, New Mexico 87545). Phys. Rev., A; 17: 
No. 1, 471-472(Jan 1978). 

We comment on the work of Kimble and Mandel with 
respect to Markoffian approximations and the Lamb shift. The 
Pe pepe of the quantum properties of the free electromagnetic 
field in spontaneous emission calculations is discussed. 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 29624 


29605 (CONF-770642—13) Profiling hydrogen in materials 
using ion beams. Ziegler, J.F.; Wu, C.P.; Williams, P. (IBM Research 
Div., Yorktown Heights, N.Y. (USA); RCA Labs., Princeton, N.J. 
(USA); Illinois Univ., Urbana (USA). Materials Research Lab.). 
1977. Contract W-7405-ENG-26. 63p. Dep. NTIS, PC A04/MF 
AOl. 

From 3. international conference on ion beam analysis; Wash- 
ington, DC, USA (27 Jun 1977). 

Over the last few years many ion beam techniques have been 
reported for the profiling of hydrogen in materials. Nine of these 
were evaluated using similar samples of hydrogen ion-implanted into 
silicon. When possible the samples were analyzed using two or more 
techniques to confirm the ion-implanted accuracy. The results of this 
analysis which has produced a consensus profile of H in silicon 
which is useful as a calibration standard are reported. The analytical 
techniques used have capabilities es from very high depth 
resolution (approximately 50 A) and high sensitivity (less than 1 
ppM) to deep probes for hydrogen which can sample throughout 
thin sheets (up to 0.2 mm thick). 
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29606 (LA—7169-P) Proposal for study of vacuum adiabatic 
compression of relativistic electron beam generated by a foilless diode. 
Thode, L.E. (Los Alamos Scientific Lab., N.Mex. (USA)). Feb 1978. 
Contract W-7405-ENG-36. 16p. Dep. NTIS, PC A02/MF AOI. 

A theoretical investigation to study the generation of an 
intense relativistic electron beam by a foilless diode and subsequent 
adiabatic compression is proposed. 2 figures, 1 table, 39 references. 


29607 Characteristics of a multidipole ion source. Leung, K.N.; 
Collier, R.D.; Marshall, L.B.; Gallaher, T.N.; Ingham, W.H.; Kribel, 
R.E.; Taylor, G.R. (Department of Physics, James Madison Univer- 
stiy, Harrisonburg, Virginia 22801). Rev. Sci. Instrum.; 49: No. 3, 
321-325(Mar 1978). 

The properties of a steady-state, dc discharge multidipole ion 
source have been investigated. The plasma density in the source 
depends on the magnet geometries, the discharge voltage, and the 
bias voltage on the first extraction grid. Different schemes to reduce 
the loss of ions to the chamber wall are described. Hydrogen ion 
species in the extracted beam are studied by a mass analyzer. 


29608 Li/Li, supersonic nozzle beam. Wu, C.R.; Crooks, J.B.; 
Yang, S.; Way, K.R.; Stwalley, W.C. (Department of Chemistry, 
University of Iowa, Iowa City, Iowa 52242). Rev. Sci. Instrum.; 49: 
No. 3, 380-382(Mar 1978). 

The characterization of a lithium supersonic nozzle beam has 
been made using spectroscopic techniques. It is found that at a 
stagnation pressure of 5.3 kPa (40 Torr) and a nozzle throat diameter 
of 0.4 mm the ground state vibrational population of Lie can be 
described by a Boltzmann distribution with T/sub v/= (195 +- 30) 
K. The rotational temperature is found to be T/sub r/= (70 +- 20) 
K by band shape analysis. Measurements by quadrupole mass spec- 
trometer indicate that ~ 10-mol. % Lie dimers are present far down- 
stream for an oven body temperature of 1370 K in the supersonic 
nozzle expansion. This measured mole fraction is in agreement with 
the existing dimerization theory. 


29609 (BNWL-tr—287) Advances in vacuum plating. Fujioka, 
T.; Watanuki, S. Translated from Jitsumu Hyomen Gijutsu; No. 249, 
509-517(Oct 1974). 21p. Dep. NTIS, PC A02/MF AOl1. 

Portions of document are illegible. 

Various sputtering systems are discussed, and facts are intro- 
duced about high-frequency sputtering, which has been applied 
especially actively during recent years. 


ATOMIC AND MOLECULAR PROPERTIES 


29610 (COO—2326-22) Radiative transition probabilities for the 
A '=—X '2* bands of "LiH. Zemke, W.T.; Stwalley, W.C. (Wart- 
burg Coll., Waverley, lowa (USA). Dept. of Chemistry; Iowa Univ., 
Iowa City (USA)). 1977. Contract EY-76-S-02-2326. 40p. Dep. 
NTIS, PC A03/MF AO1. 

The recently reported (J. Chem. Phys. 66, 5412 (1977)) hybrid 
potential curves for the X '* and A ‘S* states of LiH are 
combined with the ab initio transition moments of Docken and 
Hinze (J. Chem. Phys. 57, 4936 (1972)) to calculate radiative transi- 
tion probabilities between all upper (v’ < or = 26) and all lower (v” 
< or = 23) vibrational levels of 7LiH. By far the strongest single 
band found is the 23 to 26 band between the highest “long-range”’ 
levels in each potential. A comparison with experimental intensity 
observations is made; it appears that the experiments are globally in 
accord with calculations, but with some detailed differneces dis- 
cussed herein. 


29611 (COO—2326-23) Radiative and nonradiative lifetimes for 
vibrational levels of the A '* state of 7LiH. Zemke, W.T.; Crooks, 
J.B.; Stwalley, W.C. (Wartburg Coll., Waverley, lowa (USA). Dept. 
of Chemistry; Iowa Univ., Iowa City (USA). Dept. of Chemistry). 
ar Contract EY-76-S-02-2326. 14p. Dep. NTIS, PC A02/MF 
AO0l. 

Newly calculated radiative transition probabilities for the A 
13* — X '* (v’ -v”) emission bands of 7LiH re used to calculate 
the radiative lifetime of the various vibrational levels (0 < or = v’ 
< or = 26) of A 'S* LiH. For higher levels, an estimate of the 
bound-to-free emission probability is also needed and included. For 
the highest two levels, A '* — B 'PI emission is possible and has 
been included, but makes a negligible contribution to the radiative 
lifetime. The calculated radiative lifetimes increase with v' from 28.9 
nsec at v’ = 0 to 36.1 nsec at v’ = 16 and then decrease to 27.1 nsec 
at v’ = 26. They are found to be in good agreement with measured 
total lifetimes, implying the nonradiative Coodionocintives lifetime 
for the measured levels is approximately > 10-7 seconds, in accord 
with simple theoretical expectations. 


29612 (COO—2326-28) A '=* — X 'S* bands of the isotopic 
lithium hydrides. Li, K.C.; Stwalley, W.C. (lowa Univ., Iowa City 
(USA). Dept. of Chemistry). 1977. Contract EY-76-S-02-2326. 52p. 
Dep. NTIS, PC A04/MF A01. 

In order to obtain a better understanding of the X '=* ground 
state and the A '3* state potential energy curves of lithium hydride 
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and to examine in detail the concept of "mass-reduced quantum 
numbers” for both an ordinary (X '=*) and an anomalous (A '2*) 
electronic state, the emission spectra of the A '=* — X '3* bands of 
the isotopic lithium hydrides and deuterides ere photographed in the 
3000 to SOO0A region with a 3.4 meter Ebert Pr The 
bands found involved v” = 0 to 7 to various v’ = 0 to 17 for *LiH, 
and v” = 0 to 7 to various v’ = 1 to 16 for *LiD. Additional bands 
involving v" = 4 and 5 were also found for 7LiH. The vibrational- 
rotational spectroscopic analysis of 7LiH, *LiH and *LiD are re- 
ported here, as are the reanalyses of the 7LiH and ‘LiD data 
reported by Crawford and Jorgensen. New Rydberg-Klein-Rees 
(RKR) A '3* and X 'S* potential curves have been constructed for 
each individual molecule and are reported, but detailed isotopic 
comparisons will be reported in subsequent publications. 


29613 (COO—2326-29) Radiative transition probabilities for the 
B 'PI - X ‘SIGMA* and B 'PI - A 'SIGMA* of 7LiH. Zemke, 
W.T.; Way, K.R.; Stwalley, W.C. (Wartburg Coll., Waverley, Iowa 
(USA). Dept. of Chemistry; lowa Univ., Iowa City (USA). Dept. of 
Chemistry). 1978. Contract EY-76-S-02-2326. 30p. Dep. NTIS, PC 
A03/MF A0O1. 

The recently reported (J. Chem. Phys. 66, 5412 (1977)) hybrid 
potential curves for the X *S* and A '3* states of LiH and the 
herein reported hybrid potential curve for the B 'Pi state of LiH are 
combined with the ab initio transition moments of Docken and 
Hinze (J. Chem. Phys. 57, 4936 (1972)) to calculate radiative transi- 
tion probabilities between all B ‘Pi (v’ S 2) and all X !3* (v"” S 23) 
and A '=* (v" S 26) vibrational levels of 7LiH. The strongest single 
emission band found is the B ‘Pi (v’ = 2) + X 13* (v” = 23) band 
between the highest long-range” levels in each potential. For all B 
*Pi levels, the emission is dominated by B — X rather than B+ A 
emission. 

29614 (COO—2326-31) Mass-reduced quantum numbers: appli- 
cation to the isotopic lithium hydrides (X’B*). Li, K.C.; Stwalley, 
W.C. (Iowa Univ., Iowa City (USA). Dept. of Chemistry). 1977. 
Contract EY-76-S-02-2326. 36p. Dep. IS, PC A03/MF AOl. 

The massed-reduced quantum number (MRQN) method of 
combining isotopic data is applied to the lithium hydride X'=* 
ground state. The AG(eta) = w/sup 2/ AG(v), Bieta) = »B(v) and 
D(eta) = ?D(v) isotopically-combined functions are obtained. An 
isotopically-combined Rydberg-Klein Rees (ICRKR) potential is 
constructed using the G(eta) and B(eta) functions. Evidence for 
breakdown of the Born-Oppenheimer approximation is presented 
and examined. The Dunham, Simons-Parr-Finlan, and Thakkar 
methods of potential expansion are also applied to lithium hydride 
and compared to the RKR Potential. 


29615 (COO—2326-32) Radiative lifetimes for vibrational levels 
of the B 'PI state of "LiH. Zemke, W.T.; Stwalley, W.C. (Wartburg 
Coll., Waverley, Iowa (USA). Dept. of Chemistry; Iowa Univ., 
Iowa City (USA). Dept. of Chemistry). 1978. Contract EY-76-S-02- 
2326. 9p. Dep. NTIS, PC A02/MF AO1. 

Sewtr calculated radiative transition probabilities for the B 
1p] — X 'S* and A ‘S* emission bands of 7LiH are used to 
calculate the radiative lifetime of the various vibrational levels (0 = 
v’ S 2) of B 'PI LiH. An estimate of the B — X bound-free emission 
probability is also included, although the lifetimes are dominated by 
the B — X bound-bound emission. The calculated radiative lifetimes 
increase rapidly with v’ from 11.3 nsec at v’ = 0 to 17.0 nsec at v’ = 
1 and then 24.0 nsec at v’ = 2. 


29616 Relativistic effects in ab initio effective core potentials for 
molecular calculations. Applications to the uranium atom. Kahn, L.R.; 
Hay, P.J.; Cowan, R.D. (Battelle Columbus Laboratories, Metal 
Science Section, Columbus, Ohio 43201). J. Chem. Phys.; 68: No. 5, 
2386-2397(1 Mar 1978). 

The procedure of deriving ab initio effective core potentials 
(ECP) to incorporate the Coulomb and exchange effects as well as 
orthogonality constraints from the inner core electrons is extended 
to include the dominant relativistic effects on the valence orbitals. 
An ab initio approach is then described which enables the valence 
electrons in heavy atoms to be treated in a standard nonrelativistic 
manner by including the effect of the relativistic core-valence inter- 
actions directly into the ECP. The starting point for this procedure 
is the Pauli Hartree-Fock relativistic treatment of Cowan and Grif- 
fin. The pseudo-orbital transformation and derivation of the 1-de- 
pendent effective core potentials are analogous to the nonrelativistic 
case with certain modifications. Analytic forms for the pseudo- 
orbitals and ECP’s are derived for the U atom, and results of valence 
electron calculations are presented. 


29617 Molecular negative surface ionization of UF,. Dittner, 
P.F.; Datz, S. (Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37830). J. Chem. Phys.; 68: No. 5, 2451-2456(1 1978). 

Investigations have been carried out to elucidate the process 
of formation of UFs~ molecular ions on heated surfaces. On a carbon 
coated Pt surface the absolute efficiency of conversion of UF. to 
UF.” was found to be 99*'/sub -/5% over a wide temperature range 
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in accordance with pe based solely on measured ther- 
mionic work functions and the molecular electron affinity of UFs. 
The heat of adsorption of UF.s~ determined from residence time 
measurements is 33.6 +- 1.1 kcal/mol on this surface. On clean Pt 
and other pure metal surfaces the ionization efficiency is orders of 
magnitude lower than predictions based on the Saha-Langmuir 
equation. The reasons for this behavior are discussed in terms of 
alternative dissociation processes on the surface. 


29618 3vs vibrational spectra of SF; and UFs. Fox, K. (Depart- 
ment of Physics and Astonomy, The University of Tennessee, Knox- 
+ capes 37916). J. Chem. Phys.; 68: No. 5, 2512-2513(1 Mar 
1978). 

The 3vs vibrational bands of SF. and UF¢ are discussed.(AIP) 


29619 Observation of two-photon excitation of the H2. E,F '=*/ 
sub g/ state. Kligler, D.J.; Rhodes, C.K. (Department of Electrical 
Engineering, Stanford University, Stanford, California 94305). Phys. 
Rev. Lett.; 40: No. 5, 309-313(30 Jan 1978). 

Selective excitation of the E,F!/sub g/* state of Hz by two- 
photon absorption at 193 nm is reported. The excited | ape is 
detected by observing fluorescence arising from E,F '2/sub g/* > 
B' /sub u/* transitions. Experimental determinations of the radia- 
tive lifetime of the E,F level as 100 +- 20 ns and collisional 
quenching rates for H2 and He as (2.1 +- 0.4) x 10-° and (0.8 +- 0.4) 
x 10-® cm*/sec, respectively, have been made. These experiments 
involve the first selective population of an electronically excited 
gerade state of Ho. 


COLLISION PHENOMENA 


29620 (AD-A—044202) The vibrational deactivation of HF(v = 
3) and HF(vy = 2) by H atoms. Interim report. Bott, J.F.; Heidner, 
R.F. III. (Aerospace Corp., El Segundo, Calif. (USA). Ivan A. 
oy Rey 18 Aug 1977. Contract F04701-76-C-0077. 26p. 
NTIS PC A03/MF AOl1. 

The rate of HF(v = 2 and 3) removal by H atoms was 
measured at T = 295 K. The measurements were performed by 
laser-induced fluorescence in a discharge flow tube in which H 
atoms were produced by a microwave discharge. The absolute H- 
atom concentrations were measured by isothermal calorimetry with 
a Pt wire coil as a catalytic probe. A small fraction of the injected 
HF(v = 0) was pumped first to HF(v = 1) and subsequently to 
HF(v = 2) and HF(v = 3) by the multiline output from a pulsed HF 
transverse excitation atmospheric (TEA) laser. 


(COO—2326-33) Photon and positive ion production from 
collisions of superthermal hydrogen atoms with lithium atoms and 
molecules. Crooks, J.B.; Way, K.R.; Yang, S.C.; Wu, C.Y.R.; Stwal- 
ley, W.C. (Iowa Univ., lowa City (USA). Dept. of Chemistry). 1978. 
Contract EY-76-S-02-2326. 7p. Dep. NTIS, PC A02/MF AO1. 

Photon and positive ion peconies from superthermal colli- 
sions of hydrogen atoms with lithium atoms and molecules is report- 
ed. These are the first results in the difficult 1 to 10 eV collision 
regime obtained with recently developed high intensity plasma-arc 
source of H atoms. These superthermal H atoms (approximately 5 
eV average kinetic energy but not velocity selected in these experi- 
ments) have been collided with an intense supersonic lithium beam 
(approximately 10 percent Lie; Lis undetectable) with cold internal 
degrees of freedom (T/sub vib/ = 195°K, T/sub rot/ = 70°K). The 
other aspects of the apparatus have been given previously. Low 
resolution photon and positive ion production in the collision cham- 
ber scattering center and also medium resolution; photon production 


in the magnet chamber between the skimmer and the magnet were 
detected. 


29622 (COO—2897-2) Excitation and ionization of highly 
charged ions by electron impact. Progress report, December 15, 
1976—December 15, 1977. Sampson, D.H. (Pennsylvania State 
Univ., University Park (USA)). Dec 1977. Contract EY-76-S-02- 
2897. 30p. Dep. NTIS, PC A03/MF AO1. 

¢ procedure for obtaining ionization results for highly 
charged complex ions from scaled or reduced ionization cross sec- 
tions Q/sub R/sup H/(nl,u) for hydrogenic ions with Z = infinity 
was improved and the results compared with the available experi- 
mental data. It ap that the method is accurate to within ap- 
proximately 20 to 30 percent for Z/N = 2, where N is the number 
of bound electrons per ion, and the accuracy improves as Z in- 
creases. Calculations of the reduced cross section Q/sub R/sup H/ 
(3s,u) for ionization from the 3s sublevel were made, and a recom- 
mendation given for estimating Q/sub R/sup H(3p,u). With these 
results together with the previous results, the approximate cross 
sections for direct ionization from the 1s, 2s, 2p, 3s and 3p sublevels 
in any complex ion with Z/N = 2 are readily obtained. Results for 
the scaled hydrogenic ion excitation collision strengths Z?0/sub H/ 
and Z?0/sub H/sup e/ and R-matrix elements ZR/sub H/ have 
been completed for 29 transitions at 6 or more energies. With these it 
is believed that all of the basic hydrogenic ion excitation data likely 
to be required for application of the approach to obtain excitation 
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collision strengths for highly charged complex ions. Currently these 
data are being used in calculating configuration mixed intermediate 
coupling collision strengths for fine structure transitions in Be-like 
ions with Z = 50; and in ions with smaller values of N, as well. The 
results for He-like ions are mostly completed and in good agreement 
with a few more elaborate calculations made near threshold by Jones 
for transitions with n S 2 in Fe** and Ca”. 


29623 (N—77-28924) Scaling of cross sections for k-electron 
capture by high-energy protons and alpha-particles from the multielec- 
tron atoms. Omidvar, K. (National Aeronautics and Space Adminis- 
tration, Greenbelt, Md. (USA). Goddard Space Flight Center). Jun 
1976. 27p. (NASA-TM—71355; X—620-77-151). 

ectron capture by protons from H, He, and the K-shell of 
Ar, and alpha particles from He are considered. It is shown that, 
when a certain function of the experimental cross sections is plotted 
versus the inverse of the collision energy, at high energies the 
function falls on a straight line. At lower energies the function 
concaves up or down, depending on the charge of the projectile, the 
effective charge and the ee Pee of the electron that is 
being captured. The plot can be to predict cross sections where 
experimental data are not available, and as a guide in future experi- 
ments. High-energy scaling formulas for K-electron capture by low- 
charge projectiles are given. 


29624 (UCRL—13797) Discharge physics, formation and 
quenching processes of XeF. Final technical report. (Avco-Everett 
Research Lab., Inc., Everett, Mass. (USA)). May 1977. Contract W- 
7405-ENG-48. 28p. Dep. NTIS, PC A03/MF AO1. 

Discharge physics and the formation and quenching processes 
in typical XeF laser mixtures are discussed. We have determined that 
the discharge physics is dominated by electron impact excitation and 
ionization of the rare gas metastables. The ionization of the metasta- 
bles impacts the disc e stability directly while their excitation 
strongly affects the efficiency of producing XeF*. From our dis- 
charge experiments we have determined that Xe* (6p) states react 
with NF; to produce XeF* with a branching ratio of 0.7. The rate 
constant for this reaction is 4 x 10-?° cm*/sec. The formation and 

uenching processes have been determined by analyzing the depen- 

ence of (B?*/sub 1/2/ — X**/sub 1/2/) radiation on the partial 
pressures of Ar, Xe, and F2. In the experiments the XeF* was 
produced by a high energy E-beam. We have determined the two 
and three body quenching rates by Ar to be 8 +- 4.x 107'* cm/sec 
and 1.5 +- 0.5 x 10°*? cm/sec. Xe quenches XeF* with a three 
body rate of 3 +- 1.5 x 10~*! cm*/sec; the third body was mainly 
argon. 


29625 Collisional ionization between fast alkali atoms and select- 
ed hexafluoride molecules. Compton, R.N.; Reinhardt, P.W.; Cooper, 
C.D. (Chemical Physics Section, Health and Safety Research Divi- 
sion, Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
J. Chem. Phys.; 68: No. 5, 2023-2036(1 Mar 1978). 

Negative ion products resulting from collisions between orth- 
ogonal, crossed beams of alkali metal atoms (Na, K, Cs), and the 
octahedral hexafluorides MFs (M=S, Se, Te, Mo, W, Re, Ir, and Pt) 
have been examined in the energy range from ~0 to 40 eV (lab). 
Studies of the dependence of the reaction thresholds upon the 
temperature of the target molecules SF, SeFs, and TeFes have 
provided electron affinities for these molecules; E.A.(SFs) =0.46 +- 
0.2, E.A.(SeFs) =2.9 +- 0.2, and E.A.(TeFs) =3.3 +- 0.2 eV. 
Energy loss measurements of the alkali, A, in the reaction 
A+MF.e—A* +MF*«¢ at small scattering angles are consistent with 
these values. Measurements for SF, together with temperature de- 
pendent thresholds for the formation of SF~s from SF and SF s 
from SF, combined with known bond dissociation energies for 
D(SF;-F) and D(SFs3-F) yield electron affinity values for the SF/sub 
n/ series; E.A(SFs) =0.46 +- 0.2, E.A(SFs) =2.71 +- 0.2, 
E.A.(SF,) =0.78 +- 0.2, and E.A.(SFs) =3.07 +- 0.2 eV. Lower 
limits of ~5 eV for the electron affinities of MoFs, WFe, ReFe, IrFe, 
and PtF¢ are implied by the detection of MF~.¢ ions when only the 
thermal (T~100 to 300 °C) alkali beam (atoms plus dimers) is 
incident on MFs. The cross sections for charge transfer 
A+MF.—A* +MF.¢ are large at low energies which raises a 
question as to the mechanism of charge transfer since the zeroth 
order ground state covalent and ionic curves can never cross. 


29626 Rotationally and vibrationally inelastic scattering in the 
rotational IOS approximation. Ultrasimple calculation of total (differ- 
ential, integral, and transport) cross sections for nonspherical mole- 
cules. Parker, G.A.; Pack, R.T. (Theoretical Division, University of 
California Los Alamos Scientific Laboratory, Los Alamos, New 
Mexico 87545). J. Chem. Phys.; 68: No. 4, 1585-1601(15 Feb 1978). 

A simple, direct derivation of the rotational infinite order 


sudden (IOS) approximation in molecular scattering theory is given. 
Connections between simple scattering amplitude formulas, choice 
of average partial wave parameter, and magnetic transitions are 
reviewed. Simple procedures for calculating cross sections for spe- 
cific transitions are discussed and many older model formulas are 
given clear derivations. Total (summed over rotation) differential, 
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integral, and transport cross sections, useful in the analysis of many 
experiments involving nonspherical molecules, are shown to be 
exceedingly simple: They are just averages over the potential angle 
of cross sections calculated using simple structureless spherical parti- 
cle formulas and programs. In the case of vibrationally inelastic 
scattering, the 1OSA. without further approximation, provides a 
well-defined way to get fully three dimensional cross sections from 
calculations no more difficult than collinear calculations. Integral, 
differential, viscosity, and diffusion cross sections for He-CO. ob- 
tained from the IOSA and a realistic intermolecular potential are 
calculated as an example and sarees with experiment. Agreement 
is good for the complete potential but poor when only its spherical 
part is used, so that one should never attempt to treat this system 
with a spherical model. The simplicity and accuracy of the IOSA 
make it a viable method for routine analysis of experiments involving 
collisions of nonspherical molecules. 


29627 Catalysis and quenching of N2 afterglows by SF¢. Sutton, 
D.G.; Melzer, J.E.; Heidner III, R.F. (The Ivan A. Getting Labora- 
tories, The Aerospace Corporation, El] Segundo, California 90245). 
J. Appl. Phys.; 49: No. 2, 844-847(Feb 1978). 

Spectra are presented from flowing afterglows in Nz pro- 
duced by a microwave discharge. The luminescence from pure No 
discharges can be characterized as a typical Lewis-Rayleigh after- 
glow with no molecular emission in the ultraviolet. Trace amounts 
of SF. added upstream of the discharge greatly enhance the first- 

itive emission from the afterglow and produce intense emission 
rom the N* >: first-negative system and the appearance of Nz second- 
positive emission. Further SFg addition downstream of the micro- 
wave discharge quenches the N* 2 first-negative bands but causes no 
appreciable change in the emission from the Nz second-positive 
bands. Increasing the SFe added prior to the discharge by a factor of 
15 results in complete —— of all Nz ultraviolet emission which 
is replaced by NS B-X luminescence. 


29628 Charge-state dependence of the mean K-shell fluorescence 
yields of Si/sup q+/ ions. Doyle, B.L.; Schiebel, U.; Macdonald, 
J.R.; Ellsworth, L.D. (Department of Physics, Kansas State Univer- 
sity, Manhattan, Kansas 66506). Phys. Rev., A; 17: No. 2, 523-528(Feb 
1978). 

Projectile K x-ray production cross sections have been meas- 
ured for 15-60-MeV Si**~*"* ions incident on a thin He gas target. 
The data are well reproduced by the plane-wave Born approxima- 
tion theories of K-shell ionization in addition to 1s-2p excitation 
when charge-state dependent fluorescence yields w /sup0 q+/ are 
used as fitting parameters. After normalizing the mean fluorescence 
yield at the lowest charge state to the results obtained for neutral Si 
atoms, the Si/sup q+/ fluorescence yields vary from 0.044 to 0.528 ( 
+- 20%) for2 <q < 11. 


29629 Single-electron capture by multiply charged ions of carbon, 
nitrogen, and oxygen in atomic and molecular hydrogen. Phaneuf, 
R.A.; Meyer, F.W.; McKnight, R.H. (Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee 37830). Phys. Rev., A; 17: No. 2, 534- 
545(Feb 1978). 

Cross sections for electron capture by N/sup +q/, O/sup 
+q/ (1 < or = q < or = 5), and C/sup +q/ (1 < or = q < or = 
4) incident on atomic and molecular hydrogen have been measured 
in the velocity range (0.3-5.2) x 10° cm/s. The capture cross sections 
for the higher incident charge states are large, in many cases 
exceeding 1 x 10°’ cm? For relative velocities above the Bohr 
velocity, all the measured cross sections were found to decrease 
monotonically with increasing velocity and to scale in magnitude 
roughly as q* Furthermore, for these higher velocities the cross 
sections for electron capture from He are systematically larger than 
the corresponding cross sections for electron capture from H. For 
relative velocities below the Bohr velocity, no simple behavior of 
the measured cross sections was observed. The behavior of the cross 
sections at low velocities is discussed qualitatively using the Landau- 
Zener formalism. For higher velocities reasonable agreement was 
found with the classical trajectory Monte Carlo calculations of 
Olson and Salop. 


29630 Study of the photodetachment cross section of F~. Res- 
cigno, T.N.; Bender, C.F.; McKoy, B.V. (Theoretical Atomic and 
Molecular Physics Group, University of California, Lawrence 
Livermore Laboratory, Livermore, California 94550). Phys. Rev., A; 
17: No. 2, 645-649(Feb 1978). 

The photodetachment cross section of F~ is calculated using 
the method of Stieltjes imaging. This technique constructs the photo- 
detachment cross section from the finite number of transition ener- 
gies and oscillator strengths obtained in a calculation employing 
discrete basis functions only. The cross sections are obtained at 
various levels of approximation which assess the importance of the 
coupling between channel components and of correlation effects. 
These effects are not found to play an important role in the determi- 
nation of absorption cross sections by the Stieltjes-imaging method 
for the particular case under study. The calculated cross sections 
agree quite well with the measured cross sections. 
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29631 Calculation of resonant cross sections for multiphoton 
ionization using very-narrow-bandwidth sources. Ritchie, B. (Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). Phys. 
Reyv., A; 17: No. 2, 659-669(Feb 1978). 

We consider the infinite-order set of coupled, integral equa- 
tions for the states of an atom in a very-narrow-bandwidth classical 
radiation field. In the vicinity of a one-photon resonance for two- 
photon ionization, this set is reduced to a pair of coupled equations 
describing the response of the atom to the radiation field. This set is 
derived by dropping terms of the original set whose lowest-order 
contributions to the radiation-induced shift and width of the reso- 
nance are quadratic in the intensity. In the absence of simultaneous 
absorption and emission, impossible except for two-photon processes 
from excited states, this pair can be decoupled. The remaining 
uncoupled integral equation describes the ac Stark effect based on 
contributions to the shift and width linear in the intensity. These 
contributions derive from radiative corrections to the intermediate 
atomic state and depend on the virtual processes of ionization from 
and recombination into, as well as emission from and reabsorption 
into, this state. A method for obtaining the exact numerical solution 
is discussed. An approximate solution is obtained by use of the 
single-eigenfunction approximation to the Green’s function belong- 
ing to the response function. This Green's function has a pole at the 
static (unshifted) position of the resonance; thus, this approximation 
is quite accurate very near the pole. The order of nonlinearity is 
calculated as a function of the static detuning through the resonance 
and is shown to undergo rapid fluctuations about the nonresonance 
value of 2. The error inherent in the single-eigenfunction approxima- 
tion to the Green's function is estimated and found to range from 
about 1% to 27% corresponding to static detunings ranging from 
about 1 to 25 A, respectively. 


29632 Excitation of Be* by electron impact. Henry, R.J.W.; van 
Wyngaarden, W.; Matese, J.J. (Department of Physics and Astron- 
omy, Louisiana State University, Baton Rouge, Louisiana 70803). 
Phys. Rev., A; 17: No. 2, 798-800(Feb 1978). 

Calculations of the collision strength for excitation of the 2p 
state of Be* are performed at incident energies of 2, 5, and 8 Ry. A 
modified five-state close-coupling expansion is used in which three 
pseudostates 3s, 3p, and 3d are retained in addition to target states 2s 
and 2p. Pseudostates are chosen so that, for a given incident electron 
energy, there is a minimum in the dominant partial-wave collision 
strength with respect to variation of the range parameter. Collision 
strengths are obtained which lie a few percent closer to the measure- 
ments of Taylor, Phaneuf, and Dunn than do the five-state calcula- 
tions of Hayes et al. 


29633 Optical collisions in an intense laser field. Szoeke, A. 
(Lawrence Livermore Laboratory, University of California, Liver- 
more, California 94550). Opt. Lett; 2: No. 2, 36-38(Feb 1978). 

The collisionally broadened optical absorption cross section 
that is constant at low intensities is predicted to decrease at high 
intensities. The prediction is based on a nonlinear change of the 
effective interaction of the atom with the strong incident electro- 
magnetic field and a distortion of the atomic interaction potential by 
it. An experiment is analyzed here that observes this falloff on the 
“wing” of the 460.73-nm strontium resonance line, collision broad- 
ened by an argon buffer gas. Qualitative agreement is reached 
between theory and experiment when the degeneracy of the level is 
taken into account. 


29634 Evidence for a resonance in e*-H S-wave scattering. 
Doolen, G.D.; Nuttall, J.; Wherry, C.J. (Los Alamos Scientific 
Laboratory, Los Alamos, New Mexico 87545). Phys. Rev. Lett; 40: 
No. 5, 313-315(30 Jan 1978). 

Using the coordinate rotation method with Pekeris trial func- 
tions, we find evidence that a resonance occurs in e*-H S-wave 
scattering at a complex energy (-0.257374-i0.000067) Ry. No lower 
resonance is found in the calculation. 


29635 Excited-state production in collisions of H and He with 
Ne, CO, and O2 over the energy range 150-2400 eV. Bearman, G.H.; 
Leventhal, J.J. (Department of Physics, University of Missouri-St. 
Louis, St. Louis, Missouri 63121). Phys. Rev., A; 17: No. 1, 80-89(Jan 
1978). 


Spectroscopic analysis of optical emissions resulting from 
collisions between diatomic molecules (Nz, CO, Oz) and hydrogen or 


helium atoms has been performed over the kinetic energy range 
~ 150-2400 eV. The data yield product vibronic-state distributions 
from collision-induced excitation, impact ionization, and excitation 
transfer processes. For most of the processes observed spin is con- 
served. It was found that vibrational-state distributions of excited 
electronic product molecular ions were not in accord with those 
predicted from a simple vertical transition model. Excited neutral 
molecules, on the other hand, exhibited state distributions that could 
be characterized by this model. 


29636 Energy distributions of secondary electrons. III. Projectile 
energy dependence for ionization of He, Ne, and Ar by protons. 
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Toburen, L.H.; Manson, S.T.; Kim, Y. (Battelle Northwest Labora- 
tory, Richland, Washington 99352). Phys. Rev., A; 17: No. 1, 148- 
159(Jan 1978). 

A theoretical analysis of secondary electron spectra, which 
has previously been applied to electron-impact ionization of atoms 
and molecules, is applied to the experimental data on ionization of 
He, Ne, and Ar by protons in the 0.1-1.5-MeV energy range. The 
data are also compared with ab initio Born-approximation calcula- 
tions. Our theoretical analysis clearly brings out expected features in 
the secondary-electron spectra for incident proton energies of 1 
MeV and up. Inner-shell contributions and the charge transfer to the 
continuum process tend to obscure the appearance of a simple 
asymptotic behavior at lower proton energies; for a given incident 
energy, the analysis is simpler for atoms and molecules with lower 
nuclear charge. 


29637 Resonant pulse excitation leading to ionization. Ackerhalt, 
J.R. (Los Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). Phys. Rev., A; 17: No. 1, 293-299(Jan 1978). 

Laser excitation of a two-level atom is analytically studied for 
arbitrary pulse shape, area, and energy. The ionization mechanism is 
modeled as a homogeneous width y of the atomic excited state. A 
transformation of the optical Bloch equations allows the dynamics to 
be completely described by a single equation for the area of the pulse 
at time t, Phi (t). Analytic solutions for the total bound population 
for a wide variety of pulse shapes can be found in two regions: Phi 
(t) = sinPhi (t) and 2 (t) > y, where 2 (t) is the resonance Rabi 
frequency. The generalization of the two-level atom results to the N- 
level atom is discussed. 


29638 Lithium emission spectra excited in the 10-25 nm region by 
electron-atom collisions. Bukstich, V.S.; Za hnyi, I.P.; Sam- 
sonov, V.V. (Uzhgorod State University). JETP Lett. (USSR) (Engl. 
Transl.); 26: No. 3, 146-148(5 Aug 1977). 

We investigate, for the first time, the hard radiation produced 
when electrons from the K shell of the lithium atoms are excited by 
electron impact. We measured the energy dependences of the effi- 
ciency of excitation of spectral lines A=19.9 nm (1s? 'S-1s2p'P°) 
and A=17.8 nm (1s? 'S-1s3p'(P°) of the singly-charged lithium ion, 
and also of one line A= 13.5 nm (1s?S-2p?P) of the doubly charged 
lithium ion. 


29639 Study of differential scattering of He atoms in CO and No. 
Kalinin, A.P.; Leonas, V.B.; Khromov, V.N. (Institute of Space 
Research, USSR Academy of Sciences). JETP Lett. (USSR) (Engl. 
Transl.); 26: No. 2, 59-62(20 Jul 1977). 

Results are presented of the measurement of the differential 
scattering of He atoms in CO and Nz in the detector angle interval 
(0-5) x 10-? rad and at a He beam energy E=800 eV. The experi- 
mental scattering picture is compared with the relation calculated 
for the theoretical potential-energy surfaces for the two systems, and 
a difference between them is noted. 


ATOMIC AND MOLECULAR THEORY 


29640 (AD-A—044679) NQR and MO studies of carboranes. 
Final report. O’Konski, C.T. (California Univ., Berkeley (USA). 
Dept. of Chemistry). Aug 1977. Contract N00014-69-A-0200-1061. 
25p. NTIS PC A02/MF AOl. 

This research consisted of four coordinated types of activity: 
(1) the design and construction of a pulsed NQR spectrometer; (2) 
testing it with known 'N resonances and experimental searches for 
boron NQR spectra, including some carboranes; (3) searches for 
carborane ''B—NQR resonances using a cw - NQR spectrometer; 
and (4) molecular orbital computations of wave functions and elec- 
tric field gradients in some small carboranes. Highlights of the four 
technical reports issued previously are presented. 


29641 (SAND—77-1431) Magnetic hyperfine interaction for par- 
tially filled shelf. McGuire, E.J. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Nov 1977. Contract EY-76-C-04-0789. 60p. Dep. NTIS, PC 
A04/MF AO1. 

The magnetic hyperfine interaction is evaluated explicitly for 
two coupled partially filled shells. The aim is to evaluate the 
hyperfine splitting of atomic excited states which can be resolved in 
laser spectroscopy. The expressions are sufficiently general that 
nondiagonal matrix elements (connecting terms with different J) can 
be calculated and their effects evaluated. Electric dipole radiative 
transition rates including magnetic hyperfine effects are calculated 
for (mili)/sup m/ nels yields (nil:)/sup m/ nsls and (mil:)/sup m/ nels 
yields (nil:)/sup m + 1/. 


29642 Rapid accurate calculation of JWKB phase shifts. Cohen, 
J.S. (Theoretical Division, Los Alamos Scientific Laboratory, Uni- 
versity of California, Los Alamos, New Mexico 87545). J. Chem. 
Phys.; 68: No. 4, 1841-1843(15 Feb 1978). 

With a generalization of a procedure suggested by Pack, the 
JWKB phase shift has been evaluated using a number of Gauss- 
Mehler quadrature formulas. Extraordinary accuracy is obtained 
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with convenient low-order formulas employing the weight function 
(1-x)/sup 1/2/ or (1-x)/sup -1/2/. The method has been tested with 
Lennard-Jones (6-12), exponential, exp-6, exp-5, exp-4, exp-3, Morse, 
and Yukawa pontentials with excellent results in all cases. A change 
of variable is shown to make the method efficient even for high 
energies and small impact parameters. The present method is superi- 
or in speed and accuracy to the method proposed by Kennedy and 
Smith, which was formerly considered the best for numerical evalua- 
tion of JWKB phase shifts. 


29643 Connection between configuration-mixing and quantum- 
defect treatments. Fano, U. (Department of Physics, University of 
Chicago, Chicago, Illinois 60637). Phys. Rev., A; 17: No. 1, 93-99(Jan 
1978). 

Alternative formulations of atomic problems are connected in 
terms of the Green’s function for the radial motion of a single 
electron in an effective potential field. The quantum-defect theory 
(QDT) represents an electron outside an ion by a Coulomb function 
with a phase shift contributed by the additional interactions that 
prevail inside the ion core. We interpret the phase-shifted portion of 
this radial function as arising from the application of a Green’s 
function propagator to the short-range operator that represents the 
coupling to other channels of the electron + ion system. The 
alternative representation of the same radial function, as a superposi- 
tion of zero-order functions for configurations with different ener- 
gies, differs only by having the same Green's function expanded in a 
set of zero-order eigenfunctions. This analysis of configuration 
mixing leads to a reformulation of reaction matrices which extends 
the initial QDT treatment of bound states. 


GENERAL FLUID DYNAMICS 


29644 (BNL—23078) Behavior of conditioned variables in free 
turbulent shear flows. O’Brien, E.E.; Dopazo, C. (State Univ. of New 
York, Stony Brook (USA); Brookhaven National Lab., Upton, N.Y. 
(USA)). 1977. Contract EY-76-C-02-0016. 14p. (CONF-770876—1). 
Dep. NTIS, PC A02/MF AO1. 

From Symposium on turbulence; Berlin, F.R. Germany (1 
Aug 1977). 

Recent work on the conservation equations for conditioned 
mean variables in turbulent shear flows is extended to obtain the 
evolution equation for the conditioned probability density function 
of a scalar field which is distributed intermittently in the flow. The 
equation is applied to the similarity regime of a two-dimensional 
turbulent wake at 400 diameters down stream, where extensive 
conditioned moment measurements are available. The asymptotic 
forms of the density function are found for low and high intermit- 
tency regions, and they agree with experimental data. In particular, a 
connection is established between the rate of entrainment of scalar- 
free fluid into the scalar zone and the pdf of the scalar at small 
o— values. The conditioned mean and variance of the scalar 
ield are deduced and are also shown to be compatable with existing 
experimental data. 


29645 (LA-UR—77-2014) General analysis and illustrative ex- 
amples of free drainage of Newtonian and non-Newtonian films with 
time-dependent rheological parameters. Pendergrass, J.H. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405- 
ENG-36. 25p. (CONF-780408—1). Dep. NTIS, PC A02/MF AOl1. 

From Southeastern seminar on thermal sciences; Raleigh, 
NC, USA (6 Apr 1978). 

Analyses relatively general with respect to rheological model 
characteristics are presented for thickness, holdup, and drainage rate 
as functions of time and position for Newtonian and non-Newtonian 
films with time-variable rheological properties during free drainage 
from flat plates with negligible inertial and interfacial tension forces. 
The general theory is illustrated by several specific examples involv- 
ing chemical reaction and hect transfer. 


PROPERTIES AND STRUCTURE OF FLUIDS 


29646 Non-Gaussian corrections to incoherent-scattering func- 
tions in liquids. Tsang, T. (Argonne National Laboratory, Argonne, 
Illinois 60439). Phys. Rev., A; 17: No. 1, 393-398(Jan 1978). 

For any given velocity autocorrelation function, the incoher- 
ent scattering functions and the density self-correlation functions are 
uniquely determined in the Gaussian approximation. Since the na- 
tures of velocity autocorrelation functions have already been clari- 
fied, it is only necessary to evaluate the non-Gaussian correction 
terms. We have related these corrections to the deviations of partial- 
ly-averaged mean-square displacements from the canonical average. 
Two time constants are involved: the collision time and the mixing 
time, the latter being much longer (by a factor of 50) than the 
former. The results are in qualitative agreement with molecular 
dynamics as well as neutron inelastic scattering data for liquid argon. 
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MAGNETOHYDRODYNAMICS 


REFER ALSO TO CITATION(S) 28650, 28651 


SUPERFLUIDITY 


29647 Monte Carlo study of the ground state of bosons interact- 
ing with Yukawa potentials. Ceperley, D.; Chester, G.V.; Kalos, 
M.H. (Laboratory of Atomic and Solid State Physics, Cornell Uni- 
versity, Ithaca, New York 14853). Phys. Rev., B; 17: No. 3, 1070- 
1081(1 Feb 1978). 

We study the ground state of a system of bosons interacting 
with Yukawa potentials, in both the liquid and solid phases, with a 
variational and an exact Monte Carlo method. A number of different 
wave functions to describe the solid phase are investigated. It is 
found that a Gaussian-Jastrow wave function has a lower energy 
than either a periodic wave function or a symmetrized Gaussian- 
Jastrow wave function. We have determined the liquid-solid coexis- 
tence curve and discovered that the solid melts when Lindemann’s 
ratio exceeds 0.28. We have also determined that if the solid is 
superfluid, the superfluid fraction is less than 0.13. A significant 
conclusion of the comparison of exact and variational results is that 
the Gaussian-Jastrow wave function for a solid is better than the 
Jastrow function for liquid when used in a variational calculation. 
Thus a bias will be introduced when variational calculations are used 
to estimate crystallization and melting densities. There is a class of 
ae potentials which do not have a crystalline phase at any 

ensity. 


29648 Theoretical momentum distributions for liquid *He. Clark, 
J.W.; Lam, P.M.; Zabclitzky, J.G.; Ristig, M.L. (Department of 
Physics, Washington University, St. Louis, Missouri 63130). Phys. 
Rev., B; 17: No. 3, 1147-1151(1 Feb 1978). 

Momentum distributions are presented for liquid *He based 
on ground-state trial functions of Jastrow-Slater type. The calcula- 
tions are performed within the framework of the diagrammatic 
cluster approach of Ristig and Clark, using Zabolitzky’s results for 
the static structure function in the Fermi hypernetted-chain approxi- 
mation. Sensitivity of the depletion of the Fermi sea to the assumed 
two-body correlation function is studied. Comparison is made with a 
momentum distribution determined by Ceperley, Chester, and Kalos 
using a Fermi Monte Carlo procedure. 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


29649 (SLAC-PUB—2041) Future accelerators: physics issues. 
Bjorken, J.D. (Stanford Linear Accelerator Center, Calif. (USA)). 
Nov 1977. Contract EY-76-S-03-0326. 43p. (CONF-770883—4). 
Dep. NTIS, PC A03/MF AO1. 

From Symposium on lepton and photon interactions at high 
energies; Hamburg, F.R. Germany (25 Aug 1977) 

High energy physics of the future using future accelerators is 


discussed. The proposed machines and instruments, physics issues 
and opportunities including brief sketches of outstanding recent 
results, and the way the proposed machines address these issues are 
considered. 42 references (JFP) 


29650 (UC—34P197X9) Progress report. Period covered: De- 
cember 1, 1975—October 31, 1976. (California Univ., Livermore 
(USA)). 1976. Contract EY-76-S-03-0034-197. 9p. Dep. NTIS, PC 
A02/MF AOl. 

Experimental high energy physics is summarized. A list of 
publications is included. (JFP) 


29651 New data on the interactions of elementary particles (from 
materials of the Eighteenth International Conference on High Energy 
Physics, Tbilisi, July 15-21, 1976). Andreev, I.V.; Dolgov, A.D.; 
Komar, A.A.; Kuz’min, V.A.; Khoze, V.A.; Tsarev, V.A. Sov. Phys. 
- Usp. (Engl. Transl.); 20: No. 7, 643-650(Jul 1977). 

A review of the talks presented at the Tbilisi conference is 
given. Particular emphasis is given to the spectroscopy and interper- 
tation of charmed particles.(AIP) 


29652 Quasi-annihilation physics at medium energies. Fry, J.R. 
(Univ. of Liverpool). pp 301-318 of Antinucleon—nucleon interac- 
CTT —— G.; Nilsson, S. (eds.). New York; Pergamon Press 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

A review is given concerning the presentation of (quasi-) 
annihilation data in an attempt to understand it within the frame- 
work of strangeness and lepton number annihilation. An attempt is 
made to suggest where data must be sought in order to further 
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understanding, in particular inclusive pion production, the effects of 
the exchange mechanism, and development of a char- 
acteristics. The term “annihilation” refers to 

and also the term is used for quasi-annihilation. 23 references. NFP) 


ELECTROMAGNETIC INTERACTIONS 


29653 (BNL—23531) Electron—proton interactions at ISA- 
BELLE. Limon, P.J.; Humphrey, J.W. (Fermi National Accelerator 
Lab., Batavia, Ill. (USA); Brookhaven National Lab., Upton, N.Y. 
(USA)). 30 Aug 1977. Contract EY-76-C-02-0016. ‘Op. (CONF- 
770753—16). Dep. NTIS, MF A011. 

From Isabelle workshop; Upton, NY, USA (18 Jul 1977). 

Portions of document are illegible. 

A calculation of kinematics and cross sections is done for an 
investigation of the physics possibilities specific to the study of weak 
interactions in electron-proton interactions at Isabelle at 400 GeV, 
with an electron/positron storage ring of 20 GeV. (JFP) 


29654 (COO—2326-34) Distribution of energy in bimolecular 
chemiluminescent reactions involving hydrogen atoms. Progress report, 
May 1, 1977—April 30, 1978. Stwalley, W.C. (Iowa Univ., Iowa City 
(USA)). 1978. Contract EY-76-S-02-2326. 1lp. Dep. NTIS, PC A02/ 
MF AOl. 

Analysis of spectroscopic observations of the production of 
photons throughout the visible region from the collision of approxi- 
mately 5 eV H atoms with a Li/Lie crossed beam is described. The 
present state and future plans for the photon-detection experiments 
are discussed. Complementary theoretical and nobeam spectroscopic 
work related to the LieH system is also noted. A list of publications 
is included. 


29655 (SLAC-PUB—2024) Recent results from SPEAR. Litke, 
A.M. (Stanford Linear Accelerator Center, Calif. (USA)). Oct 1977. 
Contract EY-76-S-03-0326. 37p. (CONF-770712—4). Dep. NTIS, 
PC A03/MF AOl1. 

From European conference on particle physics; Budapest, 
Hungary (4 Jul 1977). 

Recent experimental results on electron—positron annihila- 
tion reactions are presented. Included are the observation of a new 
resonance in e* e~ —> hadrons. This new state occurs at a cms energy 
of 3772 MeV and is called PSI (3772). This new particle is a copious 
and clean source of charmed D mesons. Results are given based on 
this reaction, on measurements of the D° and D* masses accurate to 
better than 1 MeV, on the observation of a new decay mode ae 
+-/ — K/sub s/7/sup +-/, and on D production angular distribu- 
tion. Also the production of anomalous electrons are discussed. The 
multiprong sample is used to derive a value for the semi-leptonic 
branching ratio of the D meson. 33 references (JFP) 


29656 Proton Compton scattering and neutral-pion photoproduc- 
tion at large angles. Shupe, M.A.; Milburn, R.H.; Quinn, D.J.; 
Rutherfoord, J.P.; Stottlemyer, A. R: Hertzbach, S. S; Kofler, R. R.; 
Lomanno, F.D.; Rabin, M.S.Z.; Deutsch, M.; White, M.M.; 

R.S.; Siemann, R.H. (Tufts University, Medford, Massachusetts 
02155). Phys. Rev. Lett.; 40: No. 5, 271-273(30 Jan 1978). 

The differential cross sections for yp — yp and yp — 7° 
have been measured from abs. value (t) = 0.7 to 4.3 GeV? and for 
incident energies in the range 2 to 6 GeV. The energy di dence of 
Compton scattering is well described by parton model ideas. How- 
ever, the energy dependences of 7° photoproduction and the ratio of 
Compton scattering to 7° photoproduction are not consistent with 
dimensional counting arguments. 


29657 Measurement of semileptonic decays of D mesons to elec- 
trons at the psi (3772). Feller, J.M.; Litke, A.M.; Madaras, R.J.; 
Ronan, M.T.; Barbaro-Galtieri, A.; Dorfan, J.M.; Ely, R.; Feldman, 
G.J.; Fong, A.; Gobbi, B.; Hanson, G.; Jaros, J.A.; Kwan, B.P.; 
Lecomte, P.; Lueke, D.; Martin, J.F.; Mast, T.S.; Miller, D.H.; 
Parker, S.I.; Perl, M.L.; Peruzzi, I.; Piccolo, M.; Pun, T.P.; Rapidis, 
P.A.; Ross, R.R.; Sadoulet, B.; Trippe, T.G.; Vuillemin, V.; Yount, 
D.E. (Lawrence Berkeley Laboratory and Department of Physics, 
University of California, Berkeley, California 94720). Phys. Rev. 
Lett.; 40: No. 5, 274-277(30 Jan 1978). 

We have observed anomalous electron production in multi- 
prong events produced by e*e™ annihilation at tthe psi (3772). For 
electron momenta greater than 300 MeV/c we measure an anoma- 
lous electron production cross section of 1.1 +- 0.3 nb. The meas- 
ured spectrum is consistent with that expected for semileptonic D 
decay. With reasonable assumptions we find the branching ratio for 
D decay to an electron plus additional — averaged over the 
neutral and charged D, to be (7.2 +- 2.8) % 


29658 Inclusive K* and K~ electroproduction. Martin, J.F.; Feld- 
man, G.J.; Hanson, G.; Perl, M.L.; Bolon, C.; Lanza, R.; Luckey, D.; 
Osborne, L. S.; Roth, D. (Stanford Linear Accelerator Center, Stan- 
ford University, Stanford, California 94305). Phys. Rev. Lett.; 40: No. 
5, 283-285(30 Jan 1978). 
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In inclusive electroproduction, the production ratios of kaons 
to pions for both charge signs, and of K* to K~, have been measured 
in the positive-chi/sub F/ region. The K/z data for a deuterium 
target display behavior similar to that for a hydrogen target. The 
K*/z* ratio shows a general rise and the K~/a™ ratio shows a 
decrease as x/sub F/ increases. For high x/sub F/, K*/2* increases 
with P/sub T/? while K~/z™~ stays flat. The K*/K~ ratio shows a 
dramatic rise as x/sub F/ increases. 


29659 Recent results in electron-positron annihilation above 2 
GeV. Feldman, G.J.; Perl, M.L. (Stanford Linear Accelerator 
Center, Calif. (USA)). Phys. Rep.; 33: No. 5, 285-365(Oct 1977). 

171 refs. 

Recent results in electron-positron annihilation above a 
center-of-mass energy of 2 GeV are reviewed with particular em- 
phasis on the production and properties of new particles. Topics 
include the total e* e~ cross section, the properties of jet-like struc- 
ture in high energy multi-particle events, the properties of the psi 
family of charmonium states, the production and properties of the 
charmed D mesons, and evidence for and the properties of the tau, a 
new charged lepton. 


29660 Electron pairs from antiproton—proton annihilation at 
CERN. Bassompierre, G.; Binder, G.; Dalpiaz, P.; Dalpiaz, P.F.; 
Gissinger, G.; Jacquey, S.; Peroni, C.; Ruzza, A.; Schneegans, M.A.; 
Tecchio, L. (Institut des Sciences Exactes et Appliquees, Mulhouse, 
France). pp 61-69 of Antinucleon—nucleon interactions. Ekspong, 
G.,; Nilsson, S. (eds.). New York; Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

Analyzing a sample of 220,000 events from an experiment still 
in progress at the CERN Proton Synchrotron (PS), 60 pairs of 
electrons with an energy above 700 MeV were observed. The 
electrons, produced by annihilation of antiprotons stopped in a 
liquid-hydrogen target, are detected with optical spark chambers and 
scintillation counters. Twenty-nine of these 60 pairs were found to 
be collinear; normalizing with respect to the hadronic two-body 
channels a*m” and K*K~, a branching ratio B/sub ee/ = 
[GAMMA(anti pp — e* e~ )/GAMMA(anti pp — total)] = (3.2 +- 
0.9) x 10-7 was obtained. Twenty-six of the remaining electron pairs 
can be attributed to the reaction pp — V°(e* e~) + 7°. The analysis 
of the data supports the existence of the rho”(1600) and rho’(1250) 
mesons. The proton electromagnetic form factor G at q? between - 
3.75 and -3.6 was evaluated on the hypothesis of G/sub E/ = G/sub 
M/ = G. The value G = 0.45 =- /sup 0.20/sub 0.13/ was found. 


29661 Search for direct electron production in low energy anti- 
proton interactions. Myklebost, K. (Univ. of Bergen); Waldren, D.; 
Muirhead, H. pp 559-562 of Antinucleon—nucleon interactions. Ek- 
spong, G.; Nilsson, S. (eds.). New York; Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

Preliminary results are presented on the rate of production of 
direct electrons and positrons compared to pions in the interactions 
of 1.6 GeV/c antiprotons with nucleons. 


WEAK INTERACTIONS 


29662 (BNL—23592) Considerations on W — hadron jets. Wil- 
liams, P.K.; Chung, S.U.; Flaminio, V.; Paschos, E.A.; Paige, F.E.; 
Trueman, T.L. (Florida State Univ., Tallahassee (USA); Brookhaven 
National Lab., Upton, N.Y. (USA)). 2 Sep 1977. Contract EY-76-C- 
02-0016. 7p. (CONF-770753—22). NTIS, MF AO1. 

From Isabelle workshop; Upton, NY, USA (18 Jul 1977). 

Portions of document are illegible. 

It is pointed out that another way to look for the bosons 
signal for the identification of the W*~ and the Z° is through decays 
to hadronic jets. Although the background is a priori large, the jets 
may have such distinctive features so as to be recognizable. An 
SU(2) x U(1) gauge theory with six quarks and six leptons all in left- 
handed doublets and right-handed singlets is considered. 


29663 (BNL—23613) Heavy mass states. Paschos, E.A. (Brook- 
haven National Lab., Upton, N.Y. (USA)). 23 Aug 1977. Contract 
EY-76-C-02-0016. 21p. (CONF-770753—19). Dep. NTIS, MF AO1. 

From Isabelle workshop; Upton, NY, USA (18 Jul 1977). 

Portions of document are illegible. 

The indirect evidence for the production of a heavy lepton 
and direct evidence for the product of a new hadronic state or states 
in proton-proton interactions is considered for the interpretation 
requiring the existence of two more leptons and two new quarks. It 
is shown that such a picture is consistent and in good agreement 
with existing data. The new structure is located at M = 9.54 GeV/c? 
and is much wider than the experimental resolution. Also it is 
asymmetric, suggesting the presence of several resonances. 7 refer- 
ences. (JFP) 
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29664 (BNL—23658) Further comments on W physics at ISA- 
BELLE energies. Wang, L.L. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 12 Oct 1977. Contract EY-76-C-02-0016. 18p. Dep. 
NTIS, PC A02/MF AO1. 

Portions of document are illegible. 

A partial review of the history of weak interactions and the 
W boson is given in order to show the trend of the development of 
this study. 31 references. (JFP) 


29665 (LBL—6799) Weak interaction effects in e* e~ annihila- 
tion with polarised beams. Simard, R. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). 2 Nov 1977. Contract W-7405- 
— 72p. Dep. NTIS, PC A04/MF A0O1. 

esis. 

Although the standard gauge model of weak and electromag- 
netic interactions based on the work of Salam and Weinberg has met 
with great success, there are experimental facts that will require its 
extension or its modification to a new gauge model; the discovery of 
a heavy lepton at SLAC and the absence of parity violation in atoms 
that is expected from the neutral weak current coupling to electrons 
are discussed. Three tests are proposed that bear on these questions. 
First, heavy lepton production in e* e~ annihilation when one of the 
incident beams is longitudinally polarized is considered and the 
purely leptonic decay of this heavy lepton is examined. An asymme- 
try in the inclusive angular distribution of one charged lepton 
(electron or muon) is important in determining the structure of weak 
interactions of the heavy lepton. In fact, this angular asymmetry 
easily distinguishes between the cases V - A and V + A for the 
heavy lepton current. Then, the decay channel L — v/sub L/ + one 
hadron is considered (L = heavy lepton) under the same experimen- 
tal set-up and the inclusive one-hadron angular distribution exam- 
ined. Parity nonconservation in the decay of the heavy lepton causes 
a conspicuous forward-backward asymmetry in the cos theta distri- 
bution of the inclusive hadron spectrum near the high energy end 
that can be distinguished easily from other sources of asymmetry. It 
is easy then to discover the chirality (V - A or V + A) of the heavy 
lepton current. Finally a test is pro which provides unambi- 
gous and clear evidence for parity violation in e* e~ annihilation. It 
consists in measuring a possible left-right asymmetry of inclusive 
hadron production with highly transversely polarized e* e~ incident 
beams. If observed, this asymmetry provides evidence of a parity 
violating neutral current coupling to electrons. 


29666 Further observation of trimuon production of neutrinos 
and antineutrinos. Benvenuti, A.; Bobisut, F.; Cline, D.; Cooper, P.; 
Heagy, M.; Imlay, R.; Johnson, M.E.; Ling, T.Y.; Lundy, R.; Mann, 
A.K.; McIntyre, P.; Mori, S.; Reeder, D.D.; Rich, J.; Stefanski, R.; 
Winn, D. (Fermilab, Batavia, Illinois 60510). Phys. Rev. Lett.; 40: No. 
8, 488-491(20 Feb 1978). 

We have observed six additional trimuons in a neutrino beam 
and one trimuon in an antineutrino beam using the new large-angle 
neutrino detector (NEULAND) at Fermilab. One of the neutrino 
events has three very high-energy muons. The properties of the new 
trimuon events together with the earlier events suggest at least two 
qualitatively different origins for this phenomenon. 


29667 Limits of the probability that trimuons are produced by a 
new short-lived source of neutrinos. Mori, S.; Benvenuti, A.; Bobisut, 
F.; Cline, D.; Cooper, P.; Heagy, M.; Imlay, R.; Johnson, M.E.; 
Ling, T.Y.; Lundy, R.; Mann, A.K.; McIntyre, P.; Reeder, D.D.; 
Rich, J.; Stefanski, R.; Winn, D.R. (Fermilab, Batavia, Illinois 
60510). Phys. Rev. Lett.; 40: No. 7, 432-434(13 Feb 1978). 

Confidence levels against the hypothesis that the trimuon 
events observed with the large-angle neutrino detector (NEU- 
LAND) at Fermilab were induced by new kinds of neutrinos associ- 
ated with short-lived particles were estimated to be 99.9%, 99%, and 
85%, respectively, for the trimuon events in the three categories in 
which the momentum of the lowest energy muon is greater than 5, 
10, and 20 GeV/c. 


29668 Experimental limits on heavy lepton production by neu- 
trinos. Cnops, A.M.; Connolly, P.L.; Kahn, S.A.; Kirk, H.G.; Mur- 
tagh, M.J.; Palmer, R.B.; Samios, N.P.; Tanaka, M.; Tso, T.T.; 
Baltay, C.; Caroumbalis, D.; French, H.; Hibbs, M.; Hylton, R.; 
Kalelkar, M.; Orance, W.; Schmidt, E. (Brookhaven National Labo- 
ratory, Upton, New York 11973). Phys. Rev. Lett.; 40: No. 3, 144- 
146(16 Jan 1978). 

We present upper limits on the production of heavy leptons 
(L+-) by neutrinos via the process v/sub parallel/ + Ne L+- + 
«+» L+-— e +- + v + v-bar. These limits imply that the L~ and 
L*, if they couple in full strength to v/sub p/ are heavier than 7.5 
and 9 GeV, respectively. They also imply that the coupling strength 
v/sub y/ to the recently discovered 1.9-GeV heavy lepton tau is less 
than 0.025 of the normal vy - » coupling. 


STRONG BARYON-INDUCED INTERACTIONS 


REFER ALSO TO CITATION(S) 29661, 29662, 29714, 29715, 
29716, 29718, 29734, 29757 
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29669 (BNL—23594) Charged particle production at ISA- 
BELLE. Paige, F.E. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1 Sep 1977. Contract EY-76-C-02-0016. 15p. (CONF- 
770753—21). Dep. NTIS, MF A0O1. 

From I sabelle workshop; Upton, NY, USA (18 Jul 1977). 

Portions of document are illegible. 

Estimates of the charged-particle production to be expected 
at Isabelle are given intended as a rough guide for planning experi- 
ments. The limitations of these estimates are set forth. Differential 
cross sections and luminosity for some inclusive pp interactions are 
found. (JFP) 


29670 (COO—3072-91) Charge conjugation symmetry in 
proton—antiproton interactions at 5.4 GeV energy. Whittaker, J.D. 
(Princeton Univ., N.J. (USA). Elementary Particles Lab.). Oct 1977. 
Contract EY-76-C-02-3072. 141p. NTIS, MF AOl. 

Portions of document are illegible. 

The charge conjugation symmetry of the reaction anti pp- > 
am/sup +-/ + X was checked at radical s = 5.4 GeV. The 
measurement was made with a double arm spectrometer, with each 
arm oe independently. Each spectrometer arm had an accept- 
ance of 15 millisteradians and subtended an angular range of 16 to 
20° in the lab, 77 to 91° in the pion center of mass system (CMS). 
The asymmetry (N* - N~)/(N* + N~) was determined at 90° CMS 
over a P/sub t/ range of .5 to 2.7 GeV/c. Corrections were made for 
target empty, for pions in the incident beam, and for particle 
misidentification in the spectrometer. The resulting symmetry was 
.0084 +- .0090; consistent with zero. The asymmetry introduced by 
differential pion absorption in the spectrometer was estimated to be 
.0021. In the P/sub t/ regions of .48 to .67 to 1.00 and 1.00 to 2.7 
GeV/c, the asymmetries were .0037 +- .0115, .0178 +- .0145, and - 
.0025 +- .0311, respectively. The corresponding limits on the ampli- 
tude ratio V = Re (C-nonconserving amplitude)/(C-conserving 
amplitude) are one half of the asymmetry limits. 


29671 Properties of the reaction anti pp—K*K~ a*a™~ at 2.32 
GeV/c. Chen, C.K.; Fields, T.; Rhines, D. (Argonne National Lab., 
Ill. (USA)); Whitmore, J. (Michigan State Univ., East Lansing 
(USA). Dept. of Physics). Nucl. Phys., B; 130: No. 2, 269-294(14 Nov 
1977). 

An analysis of a data sample of 1296 events of the reaction 
anti pp—>K*K~ a* am at 2.32 GeV/c is presented. The reaction 
cross section is 300+-20 wb. A number of tests of C conservation 
were made with careful attention to possible systematic errors, 
yielding no clear evidence of C violation. Various quasi two-body 
and quasi three-body final states contributing to this reaction were 
studied. The final state phiw*m™ appears to be produced via a 
Zweig's rule violating mechanism. An analysis of the quasi three- 
body final state, K*°K™ m* (with K*°-K* 7) plus charge conju- 
gate, whose cross section is 84+-12 jb, is given. The properties of 
this final state are compared with expectations based on a simple 
baryon exchange model, and poor agreement is found. A quark 
model allows a successful qualitative interpretation of the properties 
of this three-body final state. 


29672 Hyperon polarization in A-p elastic scattering in the range 
60 GeV/c < p < 380 GeV/c. Edelman, B.; Bunce, G.; Devlin, T.,; 
Edwards, R.T.; Handler, R.; Heller, K.; March, R.; Martin, P.; 
Overseth, O.E.; Pondrom, L.; Schachinger, L.; Sheaff, M.; Skubic, 
P.; Yamin, S.P. (Physics Department, University of Michigan, Ann 
Arbor, Michigan 48109). Phys. Rev. Lett.; 40: No. 8, 491-494(20 Feb 
1978). 

Polarization of the scattered A has been measured in the 
reaction A + p—A + p. A total of 90000 elastic events was events 
was recorded. Polarization was observed which decreased in magni- 
tude with increasing momentum. For 0.1 < or = t < or = 04 
GeV? the polarization is P = - 0.21 +- 0.07 for p = 110 GeV/c and 
is + 0.01 +- 0.04 at p = 320 GeV/c. Results for 860 Lambda-bar-p 
elastic scatterings are also presented. 


29673 Measurement of energy dependence of elastic 7p and pp 
scattering at large angles. Jenkins, K.A.; Price, L.E.; Klem, R.; 
Miller, R.J.; Schreiner, P.; Courant, H.; Makdisi, Y.I.; Marshak, 
M.L.; Peterson, E.A.; Ruddick, K. (Columbia University, New 
York, New York 10027). Phys. Rev. Lett.; 40: No. 7, 425-428(13 Feb 
1978). 

We have measured 77/sup //u +- p and pp elastic differntial 
cross sections in the range vertical-bar cos@/sub c.m./vertical-bar < 
0.35 for incident momenta from 2 to 9.7 GeV/c for 7~ p and pp and 
from 2 to 6.3 GeV/c for 7* p. We find that the fixed-c.m.-angle 7p 
differential cross sections cannot be described as simple functions of 
s. The data are compared to the energy and angular dependence 
predicted by the constituent model of Gunion, Brodsky, and Blan- 
kenbecler. 


29674 Study of the high-mass dimuon continuum in 400-GeV 
proton-nucleus collisions. Kaplan, D.M.; Fisk, R.J.; Ito, A.S.; Joest- 
lein, H.; Appel, J.A.; Brown, B.C.; Brown, C.N.; Innes, W.R.; 
Kephart, R.D.; Ueno, K.; Yamanouchi, T.; Herb, S.W.; Hom, D.C.; 
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Lederman, L.M.; Sens, J.C.; Snyder, H.D.; Yoh, J.K. (State Univer- 
sity of New York at Stony Brook, Stony Brook, Long Island, New 
York 11794). Phys. Rev. Lett; 40: No. 7, 435-438(13 Feb 1978). 

The mass spectrum of muon pairs in the range 5 to 15 GeV is 
studied in the inclusive reaction p + nucleus > p* + p” + 
anything. The Y and continuum distribution are presented as is the A 
dependence of the continuum. Comparison with a parton-annihila- 
tion model yields a sea-quark distribution. 


29675 Negative-pion production in relativistic heavy-ion colli- 
sions. Fung, S.Y.; Gorn, W.; Kiernan, G.P.; Liu, F.F.; Lu, J.J.; Oh, 
Y.T.; Ozawa, J.; Poe, R.T.; Schroeder, L.; Steiner, H. (Department 
of Physics, University of California, Riverside, California 92521). 
Phys. Rev. Lett.; 40: No. 5, 292-295(30 Jan 1978). 

Negative-pion production in relativistic heavy-ion collisions 
has been studied in a triggered streamer-chamber experiment with 
projectile nuclei '*C and “Ar in the energy range 0.4-2.1 GeV/ 
nucleon incident on targets LiH, NaF, Bal, and PbsQ,. Negative- 
pion yields, multiplicity distributions, and angular and momentum 
distributions are reported. 


29676 Nucleon-number dependence of the production cross sec- 
tions for massive dihadron states. McCarthy, R.L.; Engelmann, R.J.; 
Fisk, R.J.; Good, M.L.; Ito, A.S.; Joestlein, H.; Kaplan, D.M.; 
Kephart, R.D.; Wahl, H.; Herb, S.W.; Hom, D.C.; Lederman, L.M.; 
Sens, J.C.; Snyder, H.D.; Yoh, J.K.; Appel, J.A.; Brown, 3.C.; 
Brown, C.N.; Innes, W.R.; Ueno, K. (State University of New York 
at Stony Brook, Stony Brook, New York 11794). Phys. Rev. Lett.; 40: 
No. 4, 213-216(23 Jan 1978). 

We have measured the nucleon-number (A) dependence of 
the production cross sections for dihadron states in which each 
hadron is required to have large transverse momentum. We find that 
the A dependence varies with the total dihadron transverse momen- 
tum in a manner similar to that previously observed for single 
hadrons. 


29677 Search for fractionally charged tungsten ions. Boyd, R.N.; 
Elmore, D.; Melissinos, A.C.; Sugarbaker, E. (Department of Phys- 
ics and Astronomy and Nuclear Structure Research Laboratory, 
University of Rochester, Rochester, New York 14627). Phys. Rev. 
Lett.; 40: No. 4, 216-220(23 Jan 1978). 

A search for W ions having an additional charge of -1/3e has 
been conducted, using a Van de Graaff accelerator as an ultrasensi- 
tive mass spectrometer. The study investigated masses varying from 
182 to 192 amu. No evidence was found for the existence of such 
ions to a limit of 1 part in 1 x 10’? over the mass range covered. 


29678 Differential elastic-scattering cross section of 1-GeV pro- 
tons by ‘He nuclei. Alkhazov, G.D.; Atamanchuk, A.G.; Belostots- 
kii, S.L.; Volkov, S.S.; Damaskinskii, E.A.; Dotsenko, Y.V.; Dom- 
chenkov, O.A.; Kuropatkin, N.P.; Nikulin, V.N.; Prokof‘ev, O.E.; 
Shuvaev, M.A. (V. P. Konstantinov Nuclear Physics Institute, 
USSR Academy of Sciences). JETP Lett. (USSR) (Engl. Transl.); 26 
No. 2, 102-104(20 Jul 1977). 

We measured the differential cross section for elastic scatter- 
ing of 1-GeV protons by ‘He nuclei in the angle range 7° < or = 0/ 
sub cms/ < or = 45.5° The relatively shallow depth of the 
diffraction maximum obtained in the experiment contradicts the 
calculations performed within the framework of the Glauber theory. 


29679 Antinucleon—nucleon interactions. Ekspong, G.; Nilsson, 
S. (eds.). New York; Pergamon Press (1977). 617p. (CONF-760725— 
a 


From 3. Euro 


pean symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

The conference contained 53 papers, seven of which appeared 
previously in ERA. Separate abstracts were prepared for 46 papers. 
(JFP) 


29680 Study of low mass anti pp pairs produced in n—Be interac- 
tions, Carrol, A.S. (Brookhaven National Lab., Upton, NY); Chiang, 
I.H.; Kycia, T.F.; Li, K.K.; Littenberg, L.; Mazur, P.O.; de Brion, 
J.P.; Carithers, W.C. pp 23-27 of Antinucleon—nucleon interactions. 
Ekspong, G.; Nilsson, S. (eds.). New York; Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

A search was conducted for narrow resonances in the anti pp 
mass spectrum in a threshold to 2700 MeV in a production experi- 
ment. Mass spectra of the K* K~ and K~ p states were also extracted 
from the data, and known resonances were used to check the mass 
resolution. With a sample of 8393 anti pp pairs, no statistically 
significant narrow structures were mene 


29681 Angular distributions of the two charged meson in anti pd 
annihilation at rest. Sun, C.R.; Dhar, S.; Dickinson, M.; Krinsky, B.; 
Topka, K. (State Univ. of New York, Albany). pp 71-73 of Antinu- 
cleon—nucleon interactions. Ekspong, G.; Nilsson, S. (eds.). New 
York; Pergamon Press (1977). 
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From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

The reactions anti pd — a*7~(n) and anti pd — k*k“(n) 
with anti p momentum consistent with zero were studied. The 
angular distribution of the negative meson suggest that the anti pp 
annihilation take place predominately from the p-state. 


29682 Off-shell anti NN annihilation studies in 7 + p interac- 
tions at 8 and 16 GeV/c*. Aachen-Berlin-Bonn-CERN-Cracow-Hei- 
delberg-Warsaw Collaboration. pp 75-88 of Antinucleon—nucleon 
interactions. Ekspong, G.; Nilsson, S. (eds.). New York; Pergamon 
Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 
See CONF-760725—. 

Interactions in which the baryon is emitted forwards in the 
c.m.s. are studied in 8 and 16 GeV/c 7° p collisions. These interac- 
tions are interpreted as representing baryon exchange. The proper- 
ties of such off-shell anti NN annihilation events are studied. It is 
found that the multiplicity distribution as a function of the effective 
mass of the multi-pionic system for events with absolute value of [u/ 
sub pp/] <1 GeV? is the same as that for real anti NN annihilations. 


29683 Antiproton formation experiments. Eisenhandler, E. 
(Queen Mary Coll., London). pp 91-116 of Antinucleon—nucleon 
interactions. Ekspong, G.; Nilsson, S. (eds.). New York; Pergamon 
Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

This review will start with a brief summary of why anti pN 
formation experiments should yield exciting results. The discussion 
of the data and its interpretations which follows will be divided into 
two broad categories: total, elastic, charge-exchange and other chan- 
nel cross sections and differential cross sections and polarizations for 
several annihilation channels. There is a great deal of interesting new 
information, but no final conclusions can yet be reached. However, a 
clear picture is emerging and hopes may well be realized in the very 
near future. 


29684 Measurement of the polarization parameter for antipro- 
ton—proton annihilation into charged pion and kaon pairs between 1.0 
and 2.2 GeV/c. Carter, A.A. (Queen Mary Coll., London); Cou- 


land, M.; Eisenhandler, E. pp 117-138 of Antinucleon—nucleon 

interactions. Ekspong, G.; Nilsson, S. (eds.). New York; Pergamon 
Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

The polarization parameter for the interactions anti pp — 
a a* and anti pp — K~ K* was measured over essentially the full 
angular range at 11 momenta between 1.0 and 2.2 GeV/c. A proton 
target polarized perpendicular to the scattering plane was used. The 
experiment measured the angles and momenta of both outgoing 
particles using wire spark chambers and the field of the polarized 
target Soe Between 1000 and 5300 m~ 7* events, and 140 and 
1300 K~ K* events, were measured at each momentum. As a check, 
differential cross sections were obtained for anti pp — a~ 2* which 
are in excellent agreement with previous results. The polarizations 
for both channels are very large and itive over much of the 
angular range. Preliminary results of a fit to the cross sections and 
asymmetries for anti pp —- 7” a* show strong evidence for three 
new resonances:J/sup P/ = 3°, I/sup G/ = 1*, M approximately 
equal to 2.14 GeV/c*, J/sup P/ = 5°, I/sup G/ = 1*, M approxi- 
mately equal to 2.36 GeV/c”, J/sup P/ = 4", I/sup G/ = 0*, M 
approximately equal to 2.40 GeV/c*. 


29685 anti PP —- 77°7r°, 7° eta®, eta°eta® between 1.1 GeV/c and 
2.0 GeV/c. Demarzo, C. (Univ., Bari, Italy); Guerriero, L.; Posa, F. 
pp 139-160 of Antinucleon—nucleon interactions. Ekspong, G.; Nils- 
son, S. (eds.). New York; Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

Preliminary angular distributions of anti pp — 27° and anti pp 
— m°eta® at 15 laboratory momenta between 1.1 and 2.0 GeV/c. In 
addition the total cross section for anti pp — eta°eta® in the same 
energy range is presented. Three references. (JFP) 


29686 Experimental evidence for a anti pp — Ki°K +-7~* effect 
in formation at 2.01 GeV. Defoix, C. (Coll. de France, Paris); Ladron 
de Guevara, P.; Petitjean, P.; Angelini, C.; Bertanza, L.; Bigi, A.; 
Casali, R.; Pazzi, R. wp. 169-174 of Antinucleon—nucleon interac- 
i G.; Nilsson, S. (eds.). New York; Pergamon Press 


_ From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 
See CONF-760725—. 
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The search for effects in formation through twelve channels 
corresponding to all the topologies of anti pp annihilations with one 
visible K°; decay at least, between threshold (Vs = 1878 MeV) and 

s = 2150 MeV, is presented. A clear evidence is produced for an 
enhancement in the anti pp + K°; K*-a™~ + final state at 2007 MeV 
(GAMMA = 105 MeV; sigma = 220 +- 40 wb). The decay modes 
(K anti K PI, A2PI and K *anti K) and the interpretation in terms of 
rho° meson are discussed. 


29687 Study of anti np annihilation around 0.65 GeV/c. Cooper, 
A.M. (Tata Inst. of Fundamental Research, Bombay); Ganguli, S.N.; 
Gurtu, A. pp 185-196 of Antinucleon—nucleon interactions. Ek- 
spong, G.; Nilsson, S. (eds.). New York; Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

The anti np annihilation events with > or = to 3 prongs in 
the momentum range 0.5 to 0.8 GeV/c are studied with restriction to 
the annihilations of the anti n resulting in three or more visible 
prongs. Some studies of the annihilation of anti pn isolated from anti 
pd reactions in the momentum range involved are included. Topo- 
logical branching ratios and mass distributions are discussed using 
the dual model, inclusive analysis, and resonance production and 
interference. 11 references. (JFP) 


29688 Preliminary results on the reaction anti PN = > 
a* a” 1 at 3.0 GeV/c. Susinno, G. (Laboratori Nazionali, Frascati, 
Italy); Votano, L.; Bettini, A. pp 197-201 of Antinucleon—nucleon 
interactions. Ekspong, G.; Nilsson, S. (eds.). New York; Pergamon 
Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

About one half the data for the reaction anti pn — m* 7” 7 
are analyzed for an antiproton energy of 3 GeV/c. The resulting 
Dalitz plot and mass distributions are shown. 4 references. (JFP) 


29689 Experimental study of the production of neutral pions in 
anti pp annihilations at 1.6 GeV/c. Bergen, CERN, Ecole Polytech- 
nic, Strasbourg Collaboration. pp 203-214 of Antinucleon—nucleon 
interactions. Ekspong, G.; Nilsson, S. (eds.). New York; Pergamon 
Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

The heavy liquid bubble chamber Gargamelle was used to 
study the pionic annihilation of 1.6 GeV/c antiprotons on free 
protons. Final results are presented on the relative cross sections, 
including multi-pi zero channels, together with the moments of the 
7° and 7 multiplicity distributions. 


29690 Evidence for multiplicity independence of single 7*~ mean 
scaled distributions in low energy anti pp annihilations. Angelini, C. 
(Istituto Nazionale di Fisica Nucleare, Pisa, Italy); Bertanza, L.; Bigi, 
A. pp 231-237 of Antinucleon—nucleon interactions. Ekspong, G.; 
Nilsson, S. (eds.). New York; Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

The semi-inclusive CMS one particle distributions in the 
transverse, longitudinal and total momentum variables were studied 
for anti pp annihilations into charged pions near 1.0 GeV/c. Such 
distributions, when plotted as properly normalized functions of the 
mean-scaled variables X/ < X >, (where X = P/sub t/, absolute 
value of P/sub L/, parallel P parallel, parallel P?/sub t/ parallel, p?/ 
sub perpendicular/) turn out to be independent of the number of 
final state pions. This is in agreement with one of the predictions of 
the hypothesis of "scaling in the mean”, already observed at high 
energies. A comparison is made with the predictions of the thermo- 
dynamical model in the central region for the inclusive distributions 
in the mean-scaled variables. Furthermore the outgoing pions turn 
out to be emitted anisotropically, the amount of anisotropy decreas- 
ing with increasing multiplicity. 


29691 Inclusive cross section of pseudoscalar and vector mesons 
in anti pp annihilations. Cooper, A.M. (Tata Inst. of Fundamental 
Research, Bombay); Ganguli, S.N.; Gurtu, A. pp 239-247 of Antinu- 
cleon—nucleon interactions. Ekspong, G.; Nilsson, S. (eds.). New 
York; Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

A detailed study of the inclusive production of 7/sup +-/ 
eta, rho® and w mesons in anti pp annihilations into pions at 0.7 
GeV/c is presented. 


29692 High energy antinucleon—nucleon annihilation interac- 
tions. Rushbrooke, J.G. (Cambridge Univ., Eng.). pp 277-299 of 
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Antinucleon—nucleon interactions. Ekspong, G.; Nilsson, S. (eds.). 
New York; Pergamon Press (1977). - 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

Experimental results related to high energy annihilations are 
discussed which have become available since the last symposium in 
this series, and comparisons are made with previous data at lower 
energies. Some insight is gained into high energy annihilations 
through taking anti pp-pp differences, and a major part of the 
discussion is directed toward analyzing the phenomenonological 
basis of this technique. Included in the discussion are the phenom- 
enology of anti pp - pp differences and annihilations, cross sections 
for particle production, inclusive single particle distributions, and 
models of annihilations. 29 references. (JFP) 


29693 Azimuthal correlations and interference effect in annihila- 
tions and antihyperon annihilations. Simak, V. (Inst. of Physics, 
Prague). pp 319-329 of Antinucleon—nucleon interactions. Ekspong, 
G.; Nilsson, S. (eds.). New York; Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

Azimuthal correlations in anti pp four-prong annihilations at 
5.7 GeV/c and the interference effect which gives information on 
the dimension of the source of mesons is described. Some comments 
on how to test dynamics of annihilation are mentioned in connection 
with antihyperon-nucleon annihilations. 15 references. (JFP) 


29694 How big is the anti pp annihilation cross section. Muir- 
head, H. (CERN, Geneva); Gregory, P.S. pp 331-336 of Antinu- 
cleon—nucleon interactions. Ekspong, G.; Nilsson, S. (eds.). New 
York; Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

World data on the anti pp annihilation cross section was 
assembled and compared with the difference of anti pp and pp total 
cross sections. It is noted that the kaon contribution continues to 
increase with increasing anti p momenta. 


29695 Features of anti pn annihilation at 5.55 GeV/c. Braun, H.; 
Fridman, A.; Fischer, P.; Gerber, J.P.; Juillot, P.; Maurer, G.; 
Michalon, A.; Michalon-Mentzer, M.E.; Voltolini, C. (Centre de 
Recherches Nucleaires, Strasbourg). pp 337-343 of Antinucleon— 
nucleon interactions. Ekspong, G.; Nilsson, S. (eds.). New York; 
Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

The anti pn annihilation reactions at 5.55 and 5.57 GeV/c 
obtained from a bubble chamber experiment are reported. The 
studied reactions are anti pn — 2m a*m°, 32 22* (7°), 
4ar~ 32r* (ar°), and S52r~ 4zr* (ar°). Some general aspects of these proc- 
esses are mainly discussed including cross sections, transverse 
mometa, charge fluctuations, and the dispersions and distributions of 
the collective variables. (JFP) 


29696 Fragmentation pK-—-K~ A and K~ p—pA and two body 
total cross sections K anti K, anti pp. Amsterdam-CERN-Nijmegen- 
Oxford Collaboration. pp 351-362 of Antinucleon—nucleon interac- 
wm G.; Nilsson, S. (eds.). New York; Pergamon Press 
1 , 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

The connection between inclusive distributions in the regions 
of fragmentation and reggeon-particle total cross sections is used to 
study K* K~, K** K~ and anti pp total cross sections. Two-compo- 
nent duality is applied and predictions for these cross sections are 
obtained for center of mass energies up to 10 GeV 


29697 Reaction anti pp — anti AA between 1.5 and 2.0 GeV/c. 
Lausanne-Neuchatel-Glasgow-Liverpool Collaboration. pp 393-402 
of Antinucleon—nucleon interactions. Ekspong, G.; Nilsson, S. 
(eds.). New York; Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

The reaction cross sections, lambda polarization, and spin- 
correlation coefficients were measured for the reaction anti pp > 
anti AA from 1.50 to 2.06 GeV. It was shown that angular momenta 
up to 1 = 4 play a role in the reaction studied. 5 references. (JFP) 


29698 Reaction anti pp — anti pp7w* 7 at 6.9 GeV/c and pro- 
gress towards a consistent energy-dependent analysis. Mandzy, J. 
(Vanderbilt Univ., Nashville); Reucroft, S.; Roos, C.E.; Webster, 
M.S.; Miller, P. pp 417-420 of Antinucleon—nucleon interactions. 
Ekspong, G.; Nilsson, S. (eds.). New York; Pergamon Press (1977). 
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From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

The three main objectives of the study are to describe some of 
the features of the 6.9-GeV/c anti pp — anti pp7*7™ reaction, to 
describe a simple parametrization of the data under the assumption 
that the only contributions to the above final state in addition to 
phase space come from either proton or antiproton diffraction disso- 
ciation and A anti A quasi-two body production, and to indicate 
some preliminary results on a study of the energy dependence of the 
fit parameters and therefore, the — of the studied reaction. The 
preliminary fits indicate that the fraction of diffraction dissociation is 
approximately constant over the energy range from 3.7 to 6.9 GeV/ 
c while the amount of interference between the quasi-two-body 
channel and the diffraction dissociation channels is increasing with 
energy. 6 references. (JFP) 


29699 Inclusive V°-production in anti pp interactions at 12 GeV/ 
c. Bertrand, D. (Inter-University Inst. for High Energies, Brussels); 
Johnson, D.; Lemonne, J. pp 433-440 of Antinucleon—nucleon 
interactions. Ekspong, G.; Nilsson, S. (eds.). New York; Pergamon 
Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

Preliminary results are presented concerning the inclusive 
production of neutral strange particles via the reactions anti pp — 
(anti A/anti =°) + X, (A/Z°) + X, K°sub s) + X at 12 GeV/c. The 
total inclusive cross sections are given for these reactions and 
discussed. 9 references. (JFP) 


29700 Two-pion correlations in anti pp-interactions at 22.4 GeV/ 
c. Ledincky, R. (Joint Inst. for Nuclear Research, Dubna, USSR). pp 
447-458 of Antinucleon—nucleon interactions. Ekspong, G.; Nilsson, 
S. (eds.). New York; Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

Correlation functions and interference for pion pairs pro- 
duced in anti pp interactions at 22.4 GeV/c are discussed. It is noted 
that positive peaks in the correlation functions indicate the presence 
of dynamic correlations, and the fireball mechanism might be an 
explanation for the q spectra. 22 references. (JFP) 


29701 Multiplicities and forward—backward correlations in anti 
pp interactions at 22.4 GeV/c. Boos, E.G. (High-Energy Physics 
Inst., Alma-Ata, USSR); Samoilov, V.V.; Tashirov, M.A. pp 459-463 
of Antinucleon—nucleon interactions. Ekspong, G.; Nilsson, S. 
(eds.). New York; Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

Forward-backward multiplicity correlations in anti pp-inter- 
actions at 22.4 GeV/c are studied and multiplicities discussed in a 
simple two-component picture. When the charged particle multiplic- 
ity distribution is divided into even and odd components the prob- 
ability to produce an odd state is found to be higher than the 
probability to produce an even state, which may be interpreted to be 
due to diffraction dissociation. Application of the two-component 
picture to the forward-backward and to the overall multiplicities is 
discussed. 


29702 Azimuthal correlations in anti pp interactions at 22.4 
GeV/c. Boos, E.G.; Takibaev, T.S.; Temizaliev, T. pp 465-473 of 
Antinucleon—nucleon interactions. Ekspong, G.; Nilsson, S. (eds.). 
New York; Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

The distribution of angles between transverse momenta are 
studied. The coefficient of asymmetry as a function of charged 
multiplicity is given. The difference between like and unlike charged 
pairs increases with the number of particles in final state. This 
difference is investigated as a function of transverse momenta and 
rapidity gaps. 


29703 Inclusive production of neutral particles and dominant 
exclusive reactions in anti pp interactions at 32 GeV/c. Grard, F. 
(Univ., Mons, Belg.). pp 475-484 of Antinucleon—nucleon interac- 
“oT? arsine G.; Nilsson, S. (eds.). New York; Pergamon Press 
1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

Data are available on the inclusive production of A, anti A, 
K/sup n/ (K° + anti K°) and y as well as on some exclusive 4C 
channels. Due to the rather small statistics, only general features and 
cross sections are presented. 25 references. (JFP) 
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29704 Two-particle correlations in 100 GeV/c anti pp interac- 
tions. Pratap, M. (Michigan State Univ., East Lansing); Oh, B.Y.; 
Sionakides, G. pp 485-491 of Antinucleon—nucleon interactions. 
Ekspong, G.; Nilsson, S. (eds.). New York; Pergamon Press (1977). 

From 3. Euro symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

A preliminary report on two-particle correlation effects in 
100 GeV/c anti pp interactions detected in the Fermilab 30-inch 
bubble chamber-wide gap spark chamber hybrid system is presented. 
Significant positive correlations are seen for all charge combinations 
at small rapidity separation. Joint rapidity-azimuthal correlations 
show this positive correlation occurs for like (unlike) particles pro- 
duced at small (large) azimuthal separation. 


29705 States of baryonium within the hadron family. Chew, G.F. 
(CEN de Saclay, Gif-sur-Yvette, France). pp 515-524 of Antinu- 
cleon—nucleon interactions. Ekspong, G.; Nilsson, S. (eds.). New 
York; Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

Duality arguments for the existence of baryonium states are 
reviewed and related to the baryon-antibaryon potential model. 
After a discussion of qualitative features anticipated for the baryon- 
ium spectrum, present experimental indications are compared to 
theoretical expectations. 


STRONG MESON-INDUCED INTERACTIONS 


REFER ALSO TO CITATION(S) 29655, 29660, 29660, 29682, 
29685, 29686, 29689, 29696, 29699 


29706 (LBL—7238) w 7 scattering by pole extrapolation meth- 
ods. Lott, F.W. III. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). 9 Dec 1977. Contract W-7405-ENG-48. 70p. Dep. 
NTIS, PC A04/MF AOI. 

Thesis. 

A 25-inch hydrogen bubble chamber was used at the Law- 
rence Berkeley Laboratory Bevatron to produce 300,000 pictures of 
a* p interactions at an incident momentum of the 7* of 2.67 GeV/c. 
The 2-prong events were processed using the FSD and the FOG- 
CLOUDY-FAIR data reduction system. Events of the nature 7* p 
— 1* pr and 7* p — m* 7*n with values of momentum transfer to 
the proton of -t less than or equal to 0.238 GeV? were selected. 
These events were used to extrapolate to the pion pole (t = m/sub 
a/*) in order to investigate the 7 7 interaction with isospins of both 
T = 1 and T = 2. Two methods were used to do the extrapolation: 
the original Chew-Low method developed in 1959 and the Durr- 
Pilkuhn method developed in 1965 which takes into account centri- 
fugal barrier penetration factors. At first it seemed that, while the 
Durr-Pilkuhn method gave better values for the total 7 7 cross 
section, the Chew-Low method gave better values for the angular 
distribution. Further analysis, however, showed that if the require- 
ment of total OPE (one-pion-exchange) were dropped, then the 
Durr-Pilkuhn method gave more reasonable values of the angular 
distribution as well as for the total 7 7 cross section. 


29707 Observation of double phi-meson production in 7~ p inter- 
actions. Etkin, A.; Foley, K.J.; Goldman, J.H.; Love, W.A.; Morris, 
T.W.; Ozaki, S.; Platner, E.D.; Saulys, A.C.; Wheeler, C.D.; Willen, 
E.H.; Lindenbaum, S.J.; Kramer, M.A.; Mallik, U. (Brookhaven 
National Laboratory, Upton, New York 11973). Phys. Rev. Lett.; 40: 
No. 7, 422-425(13 Feb 1978). 

We report a measurement of the reaction 7~ p — phiphin at 
22.6 GeV/c. The phiphi effective-mass spectrum shows a concentra- 
tion of events from threshold about 2.4 GeV/c2 From the data near 
2.8 GeV/c? effective mass, we place an upper limit on o times the 
branching ratio of 2 nb (90% confidence level) for the production of 
eta/sub c/ and its decay into vv. 


29708 Fluctuations in large-angle 7*~ elastic scattering. Jenkins, 
K.A.; Price, L.E.; Klem, R.; Miller, R.J.; Schreiner, P.; Courant, H.; 
Makdisi, Y.I.; Marshak, M.L.; Peterson, E.A.; Ruddick, K. (Colum- 
bia University, New York, New York 10027). Phys. Rev. Lett.; 40: 
No. 7, 429-431(13 Feb 1978). 

Large-angle 7*~ elastic-scattering cross sections, measured 
between 2 and 9 GeV/c in fine intervals of incident momentum and 
scattering angle, are used to search for cross section fluctuations 
occurring for small changes in the center-of-mass energy as suggest- 
ed by Ericson and Mayer-Kuckuck and by Frautschi. Significant 
fluctuations are observed. 


29709 Study of K* (1780) in the reaction K~ p — K~ 7‘ n at 6 
GeV/c. Chung, S.U.; Etkin, A.; Flaminio, V.; Foley, K.J.; Goldman, 
J.H.; Kopp, J.; Love, W.A.; Michael, D.N.; Morris, T.W.; Ozaki, S.; 
Platner, E.D.; Protopopescu, S.D.; Saulys, A.C.; Wheeler, C.D.; 
Willen, E.H.; Bensinger, J.R.; Jacobs, S.M.; Lindenbaum, S.J.; Kim, 
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I.J.; Kramer, M.A.; Button-Shafer, J.; Dhar, S.; Lichti, R.; Selove, 
W. (Brookhaven National Laboratory, Upton, New York 11973). 
Phys. Rev. Lett.; 40: No. 6, 355-358(6 Feb 1978). 

We observe a K~ 7° state at 1786 +- 8 MeV with a width 95 
m* 31 MeV in reaction K> p — K~a‘*n at 6 GeV/c, from an 
experiment carried out at the Brookhaven National Laboratory 
multiparticle spectrometer. 


29710 Production of dimuons in 16-GeV/c 7p interactions and 
the observation of a low-mass continuum of unfamiliar origin. Bunnell, 
K.; Duong-van, M.; Kogan, E.; Mozley, R.; Odian, A.; Villa, F.; 
Wang, L.; Cassell, R.; Panvini, R.; Poucher, S.; Rogers, A.H.; Stone, 
S.; Schalk, T.; Barber, W.C. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, California 94305). Phys. Rev. Lett.; 40: 
No. 3, 136-139(16 Jan 1978). 

A clear, prompt dimuon signai has been observed in a low- 
statistics streamer-chamber experiment with 16-GeV/c 7p interac- 
tions. The good mass resolution makes it possible to identify the 
contributions from rho and w decays and eta and w Dalitz decays. 
An excess of events is observed in the mass region ~ 400-600 MeV 
which is not accounted for by the above-mentioned decays. 


29711 Search for production of D*~ by pions near threshold. 
Cester, R.; Fitch, V.L.; Kadel, R.W.; Webb, R.C.; Whittaker, J.D.; 
Witherell, M.S.; May, M. (Department of Physics, Princeton Univer- 
sity, Princeton, New Jersey 08540). Phys. Rev. Lett.; 40: No. 3, 139- 
140(16 Jan 1978). 

We have searched for production of charmed mesons in the 
reaction 7~ + N— D*- + X, D*- +7” + D®, D®°— K* + mat 
a beam momentum of 10.5 GeV/c. We measure the cross section 
times branching ratio to be 7 +- 20 nb/nucleon. 


29712 Inclusive double-charge-exchange 7 production at 100 
GeV/c. Cutts, D.; Dulude, R.; Lanou, R.E.; Massimo, J.T.; Meunier, 
R.; Brenner, A.E.; Carey, D.C.; Elias, J.E.; Garbincius, P.H.; Miken- 
berg, G.; Polychronakos, V.A.; Weitsch, G.A.; Chiaradia, M.T.; 
DeMarzo, C.; Favuzzi, C.; Germinario, G.; Guerriero, L.; Lavopa, 
P.; Maggi, G.; Posa, F.; Selvaggi, G.; Spinelli, P.; Waldner, F.; 
Aitkenhead, W.; Barton, D.S.; Brandenburg, G.; Busza, W.; 
Dobrowolski, T.; Friedman, J.I.; Kendall, H.W.; Lyons, T.; Nelson, 
B.; Rosenson, L.; Toy, W.; Verdier, R.; Votta, L. (Brown Universi- 
ty, Providence, Rhode Island 02912). Phys. Rev. Lett.; 40: No. 3, 141- 
144(16 Jan 1978). 

Measurements of inclusive cross sections at 100 GeV/c are 
presented for the double-charge-exchange reactions a*p — am X 
with a = 7, K, or p. The measurements covered a kinematic range 
in the Feynman x variable of 0.3 < or = x < or = 0.9 at transverse 
momenta of 0.3 and 0.5 GeV/c. A model summing the contributions 
from resonance production and from inclusive central-region 7 
production is used to fit the data and demonstrates the importance of 
resonance production via one-pion exchange for large values of the 
Feynman x. 


29713 Observation of characteristic yy radiation from the 
(K~,7~ y) reaction on light nuclei. Herrera, J.C.; Kolata, J.J.; Kraner, 
H.W.; Wang, C.L.; Allen, R.; Gockley, D.; Hasan, M.A.; Kanofsky, 
A.; Lazo, G. (Brookhaven National Laboratory, Upton, New York 
11973). Phys. Rev. Lett.; 40: No. 3, 158-161(16 Jan 1978). 

Characteristic y radiation produced in the reaction 
7Li(K~,a~ y) at a kaon momentum of 1.7 GeV/c has been analyzed 
with Ge(Li) detectors. A transition at 789 +- 4 keV is a candidate 
for a new hypernuclear y-ray line. The intensity of this transition 
corresponds to a c.m. forward-angle production cross section of 48 
+- 12 wb for the reaction 7Li(K~,7™~ y). Several y-ray lines observed 
with ®Li, Be, B, C, and O targets could be ascribed to ordinary 
nuclear transitions. 


29714 Evidence for two isovector resonances of small widths in 
the nucleon—antinucleon system at masses of 1.975 GeV and 1.986 
GeV. Subramanian, A. (Tata Inst. of Fundamental Research, 
Bombay). pp 51-60 of Antinucleon—nucleon interactions. Ekspong, 
G.; Nilsson, S. (eds.). New York; Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

From anti pn and anti np annihilation studies, evidence is 
presented for the existence of two isovector resonances denoted as 
Gi: and Gz in the nucleon-antinucleon system at masses of 1986 +- 1 
MeV (width GAMMA approximately 8 MeV) and 1975 +- 1 MeV 
(width GAMMA Iess than or equal to 2 MeV). The decay modes of 
G; are surmised to be predominantly in channels involving kaons 
while those of Gz are in odd pion channels like 37 and 57. 


29715 Properties of the D-meson observed in anti pp annihila- 
tions at 0.76 GeV/c. Defoix, C. (Coll. de France, Paris); Dobrzynski, 
L.; Ladron de Guevara, P. pp 249-253 of Antinucleon—nucleon 
interactions. Ekspong, G.; Nilsson, S. (eds.). New York; Pergamon 
Press (1977). 
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From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

The D meson was first observed in anti pp annihilations at 1.2 
GeV/c. A large statistics experiment on anti pp annihilations at 0.76 
GeV/c provides new results on the mass and the width of the D 
meson: M = (1281 +- 2) MeV and [ = (32 +- 5) MeV. 


29716 Search for the F; (1540) meson in anti pp annihilations at 
0.76 GeV/c. Cooper, A.M. (Tata Inst. of Fundamental Research, 
Bombay); Ganguli, S.N.; Gurtu, A. pp 255-258 of Antinucleon— 
nucleon interactions. Ekspong, G.; Nilsson, S. (eds.). New York; 
Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

The F; meson of mass 1540 MeV/c? reported earlier decaying 
into K° anti K°w/sup +-/ final state was looked for in the annihila- 
tion channel anti pp — K°,(K°)a* a with the momentum of the 
incident proton centered at 0.76 GeV/c. The present analysis based 
on 22 events/ub which is 3.5 times the statistics of the earlier 
experiment does not confirm the existence of this meson. 


29717 Triple Regge analysis of the fragmentation processes 
pK~-—K™ =* and K- pp * at 4.2 GeV/c. Amsterdam-CERN-Nij- 
megan-Oxford Collaboration. pp 345-350 of Antinucleon—nucleon 
interactions. Ekspong, G.; Nilsson, S. (eds.). New York; Pergamon 
Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

In the reaction K~ p + =* X at 4.2 GeV/c both the target 
fragmentation of the proton into =* and the beam fragmentation of 
the kaon into =* were studied. In the t-channel an effective ex- 
change trajectory was obtained which lies between the K and 
K(890) trajectories. In the u-channel it wasC deduced that the A** 
anti A** pomeron coupling is large. 


29718 Search for charmed particles in 14.75 GeV/c anti pp 
interactions. Canter, J. (Tufts Univ., Medford, MA); Dao, F.T.; 
Gelfand, E. pp 563-572 of Antinucleon—nucleon interactions. Ek- 
spong, G.; Nilsson, S. (eds.). New York; Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

A search for the production of charmed particles in 14.75 
GeV/c anti pp interactions was carried out. The search was sensitive 
to charmed particles in the 1.5 to 4.0 GeV mass region, decaying 
into a strange particle with up to eight additional pions and strange 
particles with an associated positron or electron. Preliminary analy- 
ses on the production of such particles are presented. 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 
REFER ALSO TO CITATION(S) 29747 


29719 (SLAC-PUB— 1982) Quark dynamics and particle produc- 
tion in high energy collisions. Brodsky, S.J. (Stanford Linear Accel- 
erator Center, Calif. (USA)). Jul 1977. Contract EY-76-S-03-0326. 
52p. (CONF-7705112—1). Dep. NTIS, PC A04/MF AOl1. 

From Symposium on hadron structure and multiparticle pro- 
duction; Kazimierz Dolny, Poland (24 May 1977). 

Three problems are discussed relating to the basic interactions 
of quarks, gluons, and hadrons: (1) jet production and the dynamical 
role of color, (2) large transverse momentum phenomena, and (3) 
particle production on a nuclear target. 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 29747, 29748 


29720 (AD-A—045994) The calculation of inclusive gamma spec- 
tra at high energies. Blutner, R.; Frank, S.; Haensgen, K.; Than, H.; 
Koenig, H. (Foreign Technology Div., Wright- Patterson AFB, Ohio 
(USA)). 14 Jun 1977. 20p. (FTD- ID(RS)T—0900-77). NTIS PC 
A02/MF AOl1. 

In high-energy collisions, gamma quanta arise from the disin- 
tegration of primarily produced neutral pi mesons. The inclusive 
momentum distributions of the gamma spectra are computed 
through a transformation of the neutral pi mesons spectra by means 
of the thermodynamic model. The work was stimulated by a group 
of Soviet physicists at the VIK Dubna, who performed the corre- 
sponding experiment using a propane bubble chamber at the 76 GeV 
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accelerator at Serpuchov. The results of this experiment should be 
used for comparison. 


29721 (PB—271746) Threshold photo- and electroproduction of 
pions from nuclei. Final report. Dressler, E.T. (National Bureau of 
Standards, Boulder, Colo. (USA). Inst. for Basic Standards). Sep 
1977. 41p. (NBS-TN—957). NTIS PC A03/MF AO1. 

The nonrelativistic amplitudes for photo- and electroproduc- 
tion of pions are derived using effective pseudoscalar and pseudo- 
vector Lagrangian desities. The results for pseudscalar and pseudo- 
vector coupling are compared at threshold for charged and neutral 
pion photo- and electroproduction. Cross section formulas and kine- 
matical conditions are also presented. 


29722 (SLAC-PUB—1961) Implications of experiment on gauge 
theories of the weak and electromagnetic interactions. Barnett, R.M. 
(Stanford Linear Accelerator Center, Calif. (USA)). Jun 1977. Con- 
tract EY-76-S-03-0326. 23p. (CONF-770712—3). Dep. NTIS, PC 
A02/MF A011. 

From European conference on particle physics; Budapest, 
Hungary (4 Jul 1977). 

Includes Addendum. 

In this review the phenomenology of four new models for 
gauge theories of the weak and electromagnetic interactions is 
discussed that are extensions of SU(2) x U(1) models. Included are 
the neutral-current phenomenology (neutrino-proton deep-inelastic, 
neutrino-proton elastic, neutrino-electron elastic, and atomic parity 
violation). The charged-current neutrino scattering includes the y- 
dependence, the ratio of anti v to v cross sections, and di- and 
trilepton production. 80 references. (JFP) 


29723 Dynamics of the tau decay. Sanda, A.I.; Pi, S. (Depart- 
ment of Physics, The Rockefeller University, New York, New York 
10021). Phys. Rev. Lett.; 40: No. 5, 286-289(30 Jan 1978). 

We present additional evidence against the vector-meson 
hypothesis obtained from the p-e events accumulated at SPEAR. 
Assuming that tau is a heavy lepton, we show that the data satisfy 
predicted scaling in the z variable and determine the "Michel param- 
eter” for the tau decay to be 0.32 < p < or = 1. 


29724 Two-gluon exchange model for psi-photoproduction. Hum- 
pert, B.; Wright, A.C.D. (Stanford Linear Accelerator Center, Stan- 
ford University, Stanford, California 94305). Ann. Phys. (N.Y.); 110: 
No. 1, 1-33(Jan 1978). 

The spin dependence of psi-photoproduction is analyzed in 
the context of a quark-gluon model. The psi is treated as a nonrelati- 
vistic bound state of a cc-bar pair with exchange of two colored 
vector gluons to the spinless target. Effects due to the —e of the 
cc-bar pair are ignored; a simple, parameter-free model for psi- 
photoproduction results. A detailed calculation of the helicity ampli- 
tudes and density matrix elements to leading order in s is given. The 
scalar gluon exchange case is also analyzed, and the decay angular 
distribution for psi—l*1I~ is discussed in terms of the psi-density 
matrix. 


29725 Annihilation reactions and the statistical model. Margolis, 
B. (McGill Univ., Montreal). pp 223-229 of Antinucleon—nucleon 
interactions. Ekspong, G.; Nilsson, S. (eds.). New York; Pergamon 
Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

The results of a treatment of given annihilation reactions as a 
statistical superposition of resonances which are formed in the s- 
channel of the reactions are reported. It is assumed in this model that 
the heavy resonances or fireballs which are formed decay into all 
final states consistent with quantum number conservation with 
branching ratios determined by the model as described. The e* e~ 
and anti pp cross sections are calculated. 13 references. (JFP) 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 29664, 29722 


29726 (BNL—23593) Prompt leptons and hadronic jets from W 
mesons. Paige, F.E.; Palmer, R.B. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 22 Aug 1977. Contract EY-76-C-02-0016. 14p. 
(CONF-770753—20). Dep. NTIS, MF AO1. 

From Isabelle workshop; Upton, NY, USA (18 Jul 1977). 

Portions of document are illegible. 

The signal/background ratio for the decay of the W into 
hadronic jets, it is affirmed, should be improved by a factor of about 
15 if a prompt lepton is required. For definiteness the hadronic 
decays of the W* in an SU(2) x U(1) model with six quarks is 
considered. (JFP) 


29727 (RLO/2230/T4—189) Higgs boson and the antineutrino 
dilepton rate. OITS-79. Deshpande, N.G.; Ma, E. (Oregon Univ., 
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Eugene (USA)). 1976. Contract EY-76-S-06-2230-004. 9p. Dep. 
NTIS, PC A02/MF AO1. 

The (u,b)/sub R/ five-quark model is the simplest model 
which accounts for the high-y anomaly observed in antineutrino 
deep-inelastic scattering processes. It is shown that in this model, the 
Higgs sector has exactly the right properties to account for the 
reported absence of dilepton events as well. 


29728 Will the axion be found soon. Goldman, T.; Hoffman, 
C.M. (Theoretical and Meson Physics Divisions, Los Alamos Scien- 
tific Laboratory, University of California, Los Alamos, New Mexico 
87545). Phys. Rev. Lett.; 40: No. 4, 220-222(23 Jan 1978). 

We show that, if the light isoscalar pseudoscalar meson (h) 
proposed by Wilczek and by Weinberg exists, it must be seen in the 
decay K* — am*h. The theoretical lower bound and the present 
experiment upper bound differ by approximately an order of magni- 
tude. 


STRONG INTERACTIONS, GENERAL 


29729 (RLO/2230/T4—199) Large-p/sub T/ processes in a 
parton model. OITS-76. Hwa, R.C.; Spiessbach, A.J.; 

Teper, M.J. (Oregon Univ., Eugene (USA)). Feb 1977. Contract EY- 

76-S-06-2230-004. 23p. Dep. NTIS, PC A02/MF AO1. 

A nonscaling parton model is proposed to describe the large 
transverse momentum processes in hadron collisions. The scale 
noninvariance behavior of the parton momentum distribution is 
deduced from the recent ep and pp deep inelastic scattering data 
where gross violation of has been observed. Power-law 
breaking effects are parametrized and utilized in the large-p/sub T/ 
calculations. The basic subprocess in which the large angle scatter- 
ing occurs is taken to be between the partons only. With the 
normalization as the only adjustable parameter in the theory, excel- 
lent fits of the pion and proton inclusive cross sections at — p/sub 
T/ for various energies were achieved. Also a no parameter fit of the 
p/sub T/ dependence of the opposite-side correlation at 90° was 
produced. A dip was predicted at y = 0 in the rapidity distribution 
at high p/sub T/ in the opposite hemisphere, but no data with p/sub 
T/ > 2 GeV/c is available to check the prediction. The phenomeno- 
logical success of the nonscaling model therefore, on the one hand, 
restores the quark-quark hard-collision subprocess for large-p/sub 
T/ reactions, while on the other suggests severe deviation from 
scaling in lepton induced interactions at very high Q? 


29730 (SLAC-PUB—2054) Hadron spectroscopy. Gilman, F.J. 
(Stanford Linear Accelerator Center, Calif. (USA)). No B44 
Contract EY-76-S-03-0326. 52p. (CONF-770751—2). Dep. NTI 
PC “— A0l. 

m SLAC summer institute on particle physics; Stanford, 
CA, USA (il Jul 1977). 

The conventional quark model point of view is used to treat 
hadron spectroscopy. The quark model, radial and orbital excita- 
tions, the old mesons, baryons, and hadron masses are covered. 91 
references. (JFP) 


STRONG INTERACTIONS, BARYON NO.=0 
REFER ALSO TO CITATION(S) 29679, 29725 


29731 Series expansion for mesonic masses in multicolor QCD. 


Migdal, A.A. (Fermi National Accelerator Laboratory, P. O. Box 
=_ Illinois 60510). Ann. Phys. (N.Y.); 110: No. 1, 46-62(Jan 

A systematic procedure for the calculation of mesonic masses 
in QCD with large number of colors is proposed. The masses are 
expanded in terms of an auxiliary parameter a, which is set to 1 at 
the end of the calculation. The expansion coefficients are expressed 
in general terms of the Feynman integrals of QCD.The terms of 
order a/sup n/ involve diagrams with n loops. Explicit expressions 
are found up to a*. These terms appear to be rather small, so that 
one may try to extrapolate to a= 1. The qualitative properties of the 
spectrum are plausible, but for quantitative predictions further calcu- 
lations are required. 


29732 Partial wave analysis of the reaction anti pp — rho°rho®, 
wrho®, rho°f, and wf in the T(2200) region. Jones, M.D.; Plano, R.J. 
(Rutgers—The State Univ., Piscataway, NJ). pp 161- 168 of Antinu- 
cleon—nucleon interactions. Ekspong, G.; Nilsson, S. (eds.). New 
York; Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

A detailed study is made of the quasi-two-body final states in 
the studied reactions to try to detemine what s-channel angular 
momentum states are important in the T region. The partial-wave 
amplitudes, best fits, and the mass and angular distributions are 
presented. 12 references. (JFP) 
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29733 Results of an empirical model for multipion annihilation at 
low momenta. Vandermeulen, J. (Univ., Liege). pp 215-221 of Antin- 
ucleon—nucleon interactions. Ekspong, G.; Nilsson, S. (eds.). New 
York; Pergamon Press (1977). 

From 3. Euro symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

Calculations were made using the continuum theory of nucle- 
ar reactions for anti pp total and elastic cross sections under the 
assumption that KoR = 1, where K is the wave number and R is the 
radial wave function. Angular distributions are also shown. 20 
references. (JFP) 


29734 High energy antinucleon—nucleon nonannihilation inter- 
actions. Nilsson, SO (Univ. of Stockholm). p 365-391 of Antinu- 
cleon—nucleon interactions. Ekspong, G.; Nilsson, S. (eds.). New 
York; Pergamon Press (1977). 

From 3. Euro symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

The present report will review recent progress in high energy 
antinucleon-nucleon nonannihilation reactions. Contributions to this 
symposium are not included in the report. In some cases important 
reactions, e.g. backward scattering, are not included because they 
are fully treated in other talks at the symposium. Some overlap with 
J. G. Rushbrooke’s review on high energy antinucleon-nucleon 
annihilation interactions on, for instance, cross section differences is 
natural but the views presented are complementary rather than 
overlapping. The material will be presented in the following sec- 
tions: cross section differences, elastic scattering anti pp — anti pp, 
polarization in anti pp — anti pp, rho = Re T/Im T in elastic 
scattering; charge exchange scattering anti pp — anti nn, production 
of one pion anti NN — anti NaN, deck model; production of two 
pions anti pp — anti pw 7*, the reaction anti pp — anti pwp, 
multiparticle production, and clusters. 


29735 One pion exchange and diffraction dissociation in anti pp 
— anti ppw*7~ at 7.3 GeV/c anti p momentum. van Apeldoorn, 
G.W.; Harting, D.; Holthuizen, D.J.; Leeuwerink, R.; Rijssenbeek, 
M.; Warmerdam-de Leeuw, J.M. (Univ., Amsterdam). pp 421-431 of 
Antinucleon—nucleon interactions. Ekspong, G.; Nilsson, S. (eds.). 
New York; Pergamon Press (1977). 

From 3. Euro symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

Using 8518 events of the reaction anti pp — anti pp7* 7™ at 
7.3 GeV/c anti p momentum a description of this final state was 
tried in terms of one pion exchange with Benecke-Durr form factors. 
This succeeds fairly well, although diffraction is clearly present. An 
enriched sample of diffraction dissociation events was obtained by a 
simple selection criterium. The background due to one pion ex- 
change in this sample was calculated and an estimated diffraction 
dissociation cross section at 7.3 GeV/c of 0.6 +- 0.1 millibarns 
obtained. 


29736 Heavy B anti B narrow resonances. Avilez, C. (Universi- 
dad Nacional Autonoma de Mexico, Mexico City). pp 547-549 of 
Antinucleon—nucleon interactions. Ekspong, G.; Nilsson, S. (eds.). 
New York; Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

It is proposed to consider heavy B anti B narrow resonances 
(hereafter called X), as formed by a pair of antisymmetric (20-dim. 
representation of SU(6)) baryon-antibaryon, in a strong scalar inter- 
action. The X-resonances are predicted to be scalar states (J/sup p/ 
= 0*). If the lightest X has a mass of 2.8 GeV and a second one 
exists at 3.1, a third heavier X is predicted at 3.4 GeV. 


29737 Possible existence of narrow exotic states with high 
masses. Kobayashi, T. (Tokyo Univ. of Education). pp 551-557 of 
Antinucleon—nucleon interactions. Ekspong, G.; Nilsson, S. (eds.). 
New York; Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

It is pointed out that exotic states (qq anti q anti q) are 
classified into two different categories; one of them has a heavy mass 
and a narrow width and decays mainly into B anti B systems, while 
the other has a rather low mass and a large width and decays into 
mesons. Candidates for the former are narrow peaks at 2.85 and 3.05 
GeV in the reaction anti pN — 7X(X = N anti N, N anti Nz, . . .). 
A possible explanation in the energy range 3.5 to 4.5 GeV of e* e™ - 
experiment is also to be discussed. 
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STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


29738 (BNL—23595) High p/sub perpendicular/ and jets. True- 
man, T.L. (Brookhaven National Lab., Upton, N.Y. (USA)). 1977. 
Contract EY-76-C-02-0016. 8p. (CONF-770753—26). Dep. NTIS, 
PC A02/MF AOl. 

From Isabelle workshop; Upton, NY, USA (18 Jul 1977). 

Estimates are made of the cross section for producing high 
momentum particles and jets at Isabelle using two different models 
one that fits the data but has no theoretical basis, and one based on 
theory but which does not fit the data. The purpose of these 
estimates is to give a range of expectations for Isabelle, and not to 
suggest tests of these models. In both models it is assumed the proton 
is made up of quark-partons with structure functions determined in 


large part from deep inelastic lepton-proton scattering. 5 references. 
(JFP) 


29739 (SLAC-PUB—1686) New dynamics of NN scattering. 
Brayshaw, D.D. (Stanford Linear Accelerator Center, Calif. 
(USA)). Dec 1975. Contract EY-76-S-03-0326. 5p. (CONF-751223— 
5). Dep. NTIS, PC A02/MF AO1. 

From 7. international conference on few body problems in 
nuclear and particle physics; New Delhi, India (29 Dec 1975). 

An alternative approach to meson theory of nuclear forces is 
used to describe NN scattering. Quark dynamics is described for this 
purpose. 11 references. (JFP) 


29740 Can the hadronic mass spectrum be discovered through 
high-energy nuclear collisions. Glendenning, N.K.; Karant, Y. (Nu- 
clear Science Division, Lawrence Berkeley Laboratory, University 
of California, Berkeley, California 94720). Phys. Rev. Lett.; 40: No. 6, 
374-377(6 Feb 1978). 

It is suggested that the general form of the hadronic mass 
spectrum can be determined by studying the decay of hot hadronic 
matter produced in very-high-energy nuclear collisions. In a thermo- 
dynamic model we find that at presently attainable energies the 
temperature and the hadron populations in the matter depend strong- 
ly on the form of the hadronic spectrum. 


29741 Multiple-collision model for pion production in relativistic 
nucleus-nucleus collisions. Vary, J.P. (Ames Laboratory-ERDA and 
Department of Physics, lowa State University, Ames, Iowa 50011). 
Phys. Rev. Lett.; 40: No. 5, 295-298(30 Jan 1978). 

A simple model for pion production in relativistic heavy-ion 
collisions is developed based on nucleon-nucleon data, nuclear densi- 
ty distribution, and the assumption of straight-line trajectories. Multi- 
plicity distributions for total pion production and for negative-pion 
production are predicted for *°Ar incident on a PbsQO, target at 1.8 
GeV/nucleon. Production through intermediate baryon resonances 
reduces the high-multiplicity region but insufficiently to yield agree- 
ment with data. This implies the need for a coherent production 
mechanism. 


29742 Pion multiplicity distributions in heavy-ion collisions. 
Gyulassy, M.; Kauffmann, S.K. (Nuclear Science Division, Law- 
rence Berkeley Laboratory, University of California, Berkeley, Cali- 
fornia 94720). Phys. Rev. Lett; 40: No. 5, 298-302(30 Jan 1978). 

We calculate the 7~ multiplicity distribution for Ar* PbsO, at 
1.8 GeV/nucleon. Good agreement with data is found. Effects of 
multipion correlations are investigated. 


29743 Excitation of anomalous-parity nuclear levels by nucleons 
of medium and high energy, and models of nucleon-nucleon amplitudes. 
Kondratyuk, L.A.; Lombar, R.M.; Simonov, Y.A. (Institute of 
Theoretical and Experimental Physics). JETP Lett. (USSR) (Engl. 
Transl.); 26: No. 2, 111-114(20 Jul 1977). 

Attention is called to the fact that processes involving excita- 
tion of anomalous-parity nuclear levels by nucleons can be used to 
determine the spin-dependent terms in the NN-scattering amplitude 
at high energies. The necessary nuclear parameters can be deter- 
mined in the energy region where the NN amplitudes are well 
known. 


29744 Low energy anti NN interactions. Ericson, T.E.O. 
(CERN, Geneva). pp 3-21 of Antinucleon—nucleon interactions. 
Ekspong, G.; Nilsson, S. (eds.). New York; Pergamon Press (1977). 

From 3. European symposium on antinucleon nucleon inter- 
actions; Stockholm, Sweden (9 Jul 1976). 

See CONF-760725—. 

The discussion of low energy anti NN interactions includes 
anti NN systems as nuclear states, spin-orbit coupling, approximate 
solutions, absorption effects, y transitions, nonperturbative absorp- 
tion, antiprotonic atoms, data interpretation, protonium, strong inter- 
action effects, and Stark mixing. 17 references. (JFP) 
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PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


GENERAL 
REFER ALSO TO CITATION(S) 29746 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


29745 (COO— 1545-223) Cabibbo current and CP violation in a 
six quark gauge model. Hagiwara, T.; Kitazoe, T.; Mainland, G.B.; 
Tanaka, K. (Ohio State Univ., Columbus (USA). Dept. of Physics). 
1977. Contract EY-76-C-02-1545. 8p. Dep. NTIS, PC A02/MF AO1. 

The extended Cabibbo current in a six quark gauge model is 
obtained in terms of Eulerian angles theta/sub c/, phi and psi which 
are functions of quark mass ratios and phases in the quark mass 
matrices. Particular attention is paid to arbitrary phases that lead to 
CP violation. In the limit m/sub u//m/sub c/ — 0 there is no CP 
violation for parallel AS parallel = 1 processes. Some phenomenolo- 
gical results of the model are discussed. 


FIELD THEORY 


29746 (RLO/2230/T4—200) Some exact dyon solutions for the 
classical Yang-Mills field equation. Ju, I. (Oregon Univ., Eugene 
(USA). Inst. of Theoretical Science). Feb 1977. Contract EY-76-S- 
06-2230-004. 8p. Dep. NTIS, PC A02/MF AO1. 

Many exact dyon solutions for the classical Yang-Mills field 
equation with Higgs scalar fields obtained in Minkowsky 2 anes This 
is accomplished by solving the field equation for a sourceless Yang- 
Mills theory using self-duality and specific ansatz in Euclidean space. 
The complex sourceless solutions in SU(2) can be converted into the 
real one in SL(2,c) as discussed early by Wu and Yang. 


29747 (RLO/2230/T4—202) Annual report 1977. Moravcsik, 

M.J. (Oregon Univ., Eugene (USA). Inst. of Theoretical Science). 1 

fe a Contract EY-76-S-06-2230-004. 7p. Dep. NTIS, PC A02/ 
F AOl. 

Research on gauge theories and other field theoretical 
models, phenomenological studies; investigations pertaining to polar- 
ization phenomena in high energy physics; and topics related to 
synchrotron radiation is summarized. (JFP) 


29748 (SLAC-PUB—1832) Validity of QED and hadron produc- 
tion in electron—positron interactions. Schwitters, R.F. (Stanford 
Linear Accelerator Center, Calif. (USA)). Oct 1976. Contract EY- 
76-S-03-0376. 25p. (CONF-760719—41). Dep. NTIS, PC A02/MF 
AOl. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 

Recent experimental tests of QED in high energy e* e~ colli- 
sions, scans for narrow resonances, recent results in hadron produc- 
tion below 1.4 GeV center-of-mass energy, general properties of 
hadron production in the center-of-mass energy range 2.5 GeV to 
7.4 GeV, and new results in the 4 GeV center-of-mass energy region 
are reviewed. 


29749 (SLAC-PUB—2062) Alternatives to gauge theories. Bjor- 
ken, J.D. (Stanford Linear Accelerator Center, Calif. (USA)). Dec 
1977. Contract EY-76-S-03-0326. 6p. (CONF-7710107—3). Dep. 
NTIS, PC A02/MF AO1. 

From Conference on parity nonconservation, weak neutral 
currents and gauge theories; Batavia, IL, USA (20 Oct 1977). 

The various arguments in favor of gauge theories are dis- 
cussed for quantum chromodynamics and then for weak-electromag- 
netic gauge theories. 33 references. (JFP) 


29750 Do fermion-pseudoparticle interactions generate quark 
masses, Hietarinta, J.; Palmer, W.F.; Pinsky, S.S. (Department of 
Physics, The Ohio State University, Columbus, Ohio 43210). Phys. 
Rey. Lett.; 40: No. 7, 421-422(13 Feb 1978). 

We show that pseudoparticle solutions with integer winding 
number do not generate mass terms or breaking of chiral SU(N) in 
theories with a nontrivial flavor group. 


29751 Summation of asymptotic series in quantum field theory. 
Popov, V.S.; Eletskii, V.L.; Turbiner, A.V. (Institute of Theoretical 
and Experimental Physics). JETP Lett. (USSR) (Engl. Transl.); 26: 
No. 3, 181-185(5 Aug 1977). 

A method is considered for summing perturbation-theory 
series with factorially increasing coefficients a/sub k/. A connection 
is established between the asymptotic value of a/sub k/ as k—->oo and 
the character of the singularity of the sum of the series. The limits of 
the region of applicability of the improved perturbation theory are 
obtained. The results were verified for a number of physical prob- 
lems for which exact solutions are known. 
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29752 Interaction between neutrons and matter in the field of a 
strong electro-magnetic wave. Zaretskii, D.F.; Lomonosov, V.V. (I. 
V. Kurchatov Institute of Atomic Energy). Sov. Phys. - JETP (Engl. 
Transl.); 45: No. 3, 445-447(Mar 1977). 

It is shown that scattering of neutrons Hf the nuclei of ions in 
the light field of a laser can be accompanied by the absorption or 
emission of field quanta. As a result, additional satellites appear in 
a trum of scattered neutrons and differ in energy by an amount 

to the field quantum. It is also shown that similar satellites 
appear in compound-nucleus levels. The field strengths required to 

e these effects are estimated. 


29753 Mass of particles in a one-dimensional model with four- 
fermion interaction. Vigman, P.B.; Larkin, A.I. (L. D. Landau Theo- 
retical Physics Institute, USSR Academy of Sciences). Sov. Phys. - 
JETP (Engl. Transi.); 45: No. 3, 448-451(Mar 1977). 

The infrared-asymptotic form of the one-particle Green func- 
tion of a one-dimensional model with four-fermion interaction is 
ey oye in the approximation of a large number of fermion 
fields. It is shown that the fermions become massive as a result of the 
interaction. The Green function has a branch point at p?=m? 
Spontaneous symmetry breaking does not occur and a mean field 
does not arise. 


PHYSICS RESEARCH (CONT.) 


EXPERIMENTAL TECHNIQUES 
REFER ALSO TO CITATION(S) 29248 


29754 Instruments for use of '°B as a standard. Carlson, A.D. 
(National Bureau of Standards, Washington, DC). Natl. Bur. Stand. 
(U.S.), ana Publ.; No. 493, 85-92(Oct 1977). 
rom NBS international specialists symposium on neutron 
— and ee Gaithersburg, MD, USA (28 Mar 1977). 
321—. 

The interaction of neutrons with °B provides two commonly 
used neutron cross section standards. The ’B(n,a:y)’Li reaction is 
a with detectors such as Nal or Ge(Li) to detect the 478- 

gamma ray (emitted in this reaction. The *B(n,ao + axy)’Li 


e 

(commonly referred to as }°B(n,a)’Li) reaction is used with propor- 
tional counters, ionization chambers, solid-state detectors, and boron 
scintillators. A discussion of the use of these detectors for imple- 
menting these cross sections is presented. 16 figures. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 29762 


29755 Reaction *He(7~,n)?H and ‘He(7~,n)*H at pion energies 
of 100, 200, and 290 MeV. Kaelline, J.; Thiessen, H.A.; Morris, C.L.; 
Verbeck, S.L.; Burleson, G.R.; Devereaux, M.J.; McCarthy, J.S.; 
Bolger, J.E.; Moore, CF.; Goulding, C.A. (Los ‘Alamos Scientific 
Laboratory , Los Alamos, New Mexico 87544). Phys. Rev. Lett.; 40: 
No. 6, 378-381(6 Feb 1978). 

ifferential cross sections for the (7~,n) reactions in *He and 
*He have been measured at energies of 100, 200, and 290 MeV. The 
angular distributions for *He and ‘He are different, with the *He 
c by an oscillatory pattern with a dip at a fixed angle of 
a 70° The forward-angle cross sections show a simple dependence 
u momentum transfer for both *He and ‘He. These results are 
discussed in the context of single-nucleon and multinucleon reaction 


29756 Experiments and theory for differential n—p scattering. 
Uttley, C.A. a Energy Research Establishment, Harwell, 
ane Natl. Bur. Stand. (U.S.), Spec. Publ; No. 493, 47- 53(Oct 


ya NBS international specialists symposium on neutron 

eee v2 a a Gaithersburg, MD, USA (28 Mar 1977). 
-770321—. 

na present status of the n—p differential scattering cross 
section is presented over the energy range below 30 MeV. This 
energy range covers the application of this cross section for the flux 
or relative flux spectrum measurements which are used to produce 
differential cross section data for fission and fusion reactor systems. 
Recent neutron—proton scattering experiments between 20 and 30 
MeV have improved the isospin-zero phase shifts, particularly 
delta('P:), which largely determine the anisotropy and the asymme- 


ERA VOL. 3, NO. 12 


try about 7/2 in neutron—proton scattering below 20 MeV. 7 
figures, 2 tables. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 29261, 29676, 29786 


29757 (ORO/5224—2, ye, 3-16) Research with the high resolu- 
tion spectrometer at 1 Dec 1977. 

In Research in i eapebnenhal nuclear physics. Progress report, 
1 April 1977—31 March 1978. 

Differential cross sections, analyzing power, neutron density 
parameters, and the differences between neutron and al rpc rms 
radii are studied for the reactions of 800-MeV pry rotons 
elastically scattered from 1413C, 4,424448Ca, 4648507), 58 S4Nj, 
116 124Sn, 54Fe, and 7° Pb. 18 references. (FP) 


29758 Surface resonances in backward-angle heavy-ion scatter- 
ing. Barrette, J.; LeVine, M.J.; Braun-Munzinger, P.; Berkowitz, 
G.M.; Gai, M.; Harris, J.W.; Jachcinski, C.M. artment of Phys- 
ics, Brookhaven National Laboratory, Upton, New York 11973). 
Phys. Rev. Lett.; 40: No. 7, 445-448(13 Feb 1978). 

Backward-angle excitation functions (@/sub c.m./ = 180° +- 
5°) have been measured for the systems **O + **Si and *C + *8Si 
for elastic and inelastic scattering to the first excited state in 7*Si. 
Over the investigated energy range, 17 9 or ~ E/sub c.m./ 9 or = 
37 MeV, the elastic and inelastic data exhibit gross structure reson- 
ances of widths between 1 and 2 MeV modulated by a finer structure 
for *C + *8Si (AE/sub c.m./ 9 or = 250 keV). Shape resonances 
with different principal quantum numbers are suggested as an expla- 
nation of resonances. 


un Possible mechanism for the resonances in the **C + **O 

~—" D.; DeVries, R.M.; Clover, M.R.; Boyd, R.N.; 
Cherry, R (Nuclear Structure Research Laboratory, University 
of Rochester, Rochester, New York 14627). Phys. Rev. Lett.; 40: No. 
6, 371-374(6 Feb 1978). 

New data on resonances in the %C + *O system are 
presented. A systematic pattern is observed suggesting that theoreti- 
cal models, which have recently been formulated for the mechanism 
of resonances appearing in the *C + 1C system, also apply to this 
system. Furthermore, energies, spins, and widths for entrance-chan- 
nel resonances predicted by a recent microscopic calculation of !7C 

-+ © scattering agree very well with the data presented here. 


29760 Inelastic scattering of 7* Mesons from nuclei at 50 MeV. 
Milder, F.; Blecher, M.; Gotow, K.; Jenkins, D.; Robertson, P. 
(Virginia Polytechnic Inst. and State Univ., Blacksburg (USA)); 
Burman, R.L.; Moinester, M.A.; Redwine, RP. (Los Alamos Scien- 
tific Lab., N.Mex. (USA)); Bertrand, F.E.; Cleary, T.P. Phys. Lett., 
B; 72: No. 2, 159-162(19 Dec 1977). 

Energy spectra of inelastically scattered 7* mesons from '*O, 
Ca, Ni, and °*Pb at Tsub(7z7) = 50 MeV have been obtained at 
thetasub(lab) = 40° and 80° for nuclear excitation energies up to 
approximately 25 MeV. Differential cross sections for the observed 
low-lying states and integrated continuum cross sections are given. 


29761 Energy dependence of 77* induced two- and four-nucleon 
removal, Smith, G.R.; Boudrie, R.L.; Kraushaar, J.J.; Peterson, R.J.; 
Ristinen, R.A. (Colorado Univ., Boulder (USA). Dept. of Physics): 
Morris, C.L. (Los Alamos Scientific Lab., N.Mex. (USA)); Bolger, 
J.E.; Braithwaite, W.J.; Moore, C.F.; Smith, L.E. (Texas Univ., 
Austin (USA)). Phys. Lett., B; 72: No. 2, 176-178(19 Dec 1977). 

De-excitation y-rays have been detected from nuclear states 
following positive pion induced two-nucleon removal from ™C and 
four-nucleon removal from ‘*O. Excitation functions for population 
of discrete states were obtained for positive pions of 75, 125, 150, 
200, 225, 250 and 290 MeV. The pion-nucleon (3, 3) resonance is not 
reflected in the cross sections for either reaction. Implications of the 
observed energy dependence are discussed. 


29762 Survey of recent experiments for the 7Li system. Knitter, 
H.H. (Central Bureau for Nuclear Measurements, Geel, Belgium). 
Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 493, 3-9(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

Recent experiments on reactions relevant to the ’Li system 
are described. The reactions *Li(n,t)*He, *Li(n,n)*Li, *He(t,n)*Li, 
and ‘He(t,t)*He are considered; differential cross sections, sigma/ 
sub i/(E, THETA), angle-integrated cross sections, sigma/sub i/(E), 
and neutron total cross sections, sigma/sub T/(E), were measured 
for these reactions. Also, polarization experiments yielding the ana- 





JUNE 30, 1978 


lyzing power, A/sub i/(E,THETA), are described. 10 figures, 1 
table. 


29763 Angular anisotropy in the °Li(n,a)*H reaction below 100 
keV. Harvey, J.A. (Oak Ridge National Lab., TN); Schroeder, I.G. 
Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 493, 10-13(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

The data on the differential (n,a) cross section of ®Li are 
reviewed below a neutron energy of 100 keV. Measurements in this 
region, in contrast to that above 100 keV, have been few. Only 
recently has interest increased as large and unsuspected anisotropies 
have been observed in this energy region. Thu, at 25 keV an 
anisotropy amounting to 67 percent in the forward-to-backward 
direction has been observed; while in the region between 1 eV and 
10 keV measurements indicate that in the forward-to-backward 66° 
cone the asymmetry has an energy dependence, in the laboratory 
system, which can be expressed analytically as 1 + 0.0055 VE/sub 
n/(eV). These angular anisotropies seem to arise from interference 
between the large p-wave resonance at 247 keV and many s-wave 
resonances which account for the large 1/v (n,a) thermal cross 
section. New and detailed measurements of the differential (n,a) 
cross section are needed, not only to be able to account analytically 
for these interference effects, but also because it is necessary to 
consider these anisotropies when the ®Li(n,a)*H cross section is 
used as a standard. 6 figures, 1 table. 


29764 Experimental data base for the Li-7 system. Derrien, H.; 
Edvardson, L. (Centre de compilation de Donnees Neutroniques de 
l‘Agence pour l'Energie Nucleaire (OCDE), Yvette, France). Nati. 
Bur. Stand. (U.S.), Spec. Publ.; No. 493, 14-29(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

A review of the experimental data available for the ‘Li 
system is given, including reactions induced by neutrons and those 
induced by *He on *H or by *H on ‘He. For reactions induced by 
neutrons Only, the energy range up to about 5 MeV is considered. 
Some recommendations are given concerning possible future mea- 
surements and the validity of the recent evaluations for the *Li(n,a) 
cross section. 9 figures, 1 table, 72 references. 


29765 Review of '°B(n,a)’Li cross-section measurements in the 
energy range from 10 keV to 1 MeV. Wattecamps, E. (Central Bureau 
for Nuclear Measurements, Geel, Belgium). Natl. Bur. Stand. (U.S.), 
Spec. Publ.; No. 493, 67-84(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

Cross-section data of the ?°B(n,a)’Li and of the '°B(n,a1)’Li 
reaction are compiled together with related cross-section data such 
as sigma(n,ao), sigma/sub tot/, sigma/sub n,n/, branching ratio, and 
the ratio of sigma(n,a) of *Li to B. For each type of cross-section a 
characterization of the measurements and some comments are listed 
in a table. The data are illustrated in plots together with ENDF/B- 
IV data. Measurements of different origin are compared, agreement 
or disagreement is discussed. Qualitative statements on accuracies 
that recommendable sets might achieve are made, and motivation for 
some new measurements is argued. 11 figures, 7 tables. 


29766 Evaluation and use of carbon as a standard. Lachkar, J.C. 
(Centre d'Etudes de Bruyeres-le-Chatel, Montrouge, France). Natl. 
Bur. Stand. (U.S.), Spec. Publ; No. 493, 93-100(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

Available data on the carbon total and elastic scattering cross 
sections are reviewed. Major emphasis is placed on two neutron- 
energy regions below 5 MeV and between 8.5 and 15 MeV. The 
overall consistency of the recommended values is established with 
the aid of previously performed theoretical analyses. It is concluded 
that carbon elastic data below 5 MeV can be adopted as a standard 
except at the location of resonances. It is also suggested that the 
present need for high-energy neutron standards could be satisfied by 
carbon data. 5 figures, 5 tables. 


29767 Observation of a dependence of the left-right asymmetry of 
quasielastic scattering of polarized protons by ‘°C and ‘*O nuclei on 
the momentum of the residual nucleus. Nadezhdin, V.S.; Petrov, N.1.; 
Satarov, V.I. (Joint Institute for Nuclear Research). JETP Lett. 
(USSR) (Engl. Transl.); 26: No. 2, 115-118(20 Jul 1977). 

It was observed that the left-right asymmetry of quasielastic 
polarized 635 +- 15 MeV protons by **C and '*O nuclei depends on 
the momentum of the residual nucleus. It is shown that this depen- 
dence has two causes, the dependence of the asymmetry of the 
energy of the relative motion of the incident and nuclear nucleons 
and the influence of the effective polarization of the target nucleons. 
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29768 (AD-A—044780) Photoproduction of Be from carbon, 
boron, beryllium, and lithium. Noga, V.I.; Ranyuk, Yu.M.; Sorokin, 
P.V.; Tkachenko, V.A. (Foreign Technology Div., Wright-Patter- 
son AFB, Ohio (USA)). 5 Apr 1977. Edited trans. of Ukrayinskyy 
Fizychnyy Zhurnal (USSR) v16 nll p1848-1852 1971, by R. Han- 
tula. (FTD-ID(RS)I—0407-77). 12p. NTIS PC A02/MF AO1. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 29786 


29769 Determination of angular-momentum transfers for (d, a) 
reactions using polarized beams. Ludwig, E.J.; Clegg, T.B.; Jacobs, 
W.W.; Tonsfeldt, S.A. (University of North Carolina, Chapel Hill, 
North Carolina 27514). Phys. Rev. Lett.; 40: No. 7, 441-444(13 Feb 
1978). 

The angular distribution patterns of vector analyzing power 
for (d,a) reactions on s-d shell nuclei at energies near 16.5 MeV 
depend distinctly on the orbital angular momentum L and total 
angular momentum J transferred. Examples of L = 0, L = 2, and L 
= 4 transfer have been obtained for 7*Si, **S, and “Ca targets, and 
these compare well with distorted-wave calculations. These mea- 
surements provide information useful in establishing the spins and 
parities of the levels populated in (d,a) reactions. 


29770 Correlations between the secondary particles in 7” A 
interactions at 3.7 GeV/c. Vorob’ev, L.S.; Gavrilov, V.B.; Degtyar- 
enko, P.V.; Efremenko, V.I.; Zaitsev, Y.M.; Leksin, G.A.; Suchkov, 
D.A. (Institute of Theoretical and Experimental Physics). JETP Lett. 
(USSR) (Engl. Transl.); 26: No. 2, 105-108(20 Jul 1977). 

We investigate the correlations between the protons emitted 
forward in w~ A interactions at 3.7 GeV/c and the fast positive 
particles that move forward. It is observed that the correlation 
parameter R does not depend on the energy of the backward-emitted 
proton. The dependence of R on the p/sub L/ of the forward- 
moving particles and on the atomic number A is determined. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 29772 


29771 Fragmentation of isovector M8 strength in °*Ni. Lind- 
gren, R.A.; Williamson, C.F.; Kowalski, S. (Department of Physics 
Astronomy, University of Massachusetts, Amherst, Massachusetts 
01003). Phys. Rev. Lett.; 40: No. 8, 504-507(20 Feb 1978). 

Form factors were measured for transitions to levels at 7.937, 
8.808, 10.19, 11.24, and 12.50 MeV and identified as M8 and assigned 
J/sup 7/= 8-. The interpretation is given that the one-particle, one- 
hole component of these levels is dominantly (g/sub 9/2/f/sub 7/2/ 
~*) and composes most of the observable M8 strength, which is 
however, only about 22% of simple shell-model predictions. 


MOMENTS AND SPIN 
REFER ALSO TO CITATION(S) 29771 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 29757, 29760 


29772 Much ado about nothing: deep minima in “*Sc and **Fe 
total neutron cross sections. Chrien, R.E. (Brookhaven National 
Lab., Upton, NY); Liou, H.I.; Block, R.C.; Singh, U.N.; Kobayashi, 
K. Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 493, 255-260(Oct 1977). 

From NBS international specialists — on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

The deep minima in “*Sc and °*Fe neutron total cross sec- 
tions were measured at the Gaerttner Linac Laboratory by using 
thick, ultrapure samples in transmission experiments. The — 
are used to produce quasi-monoenergetic beams at the BNL High 
Flux Beam Reactor. For the **Sc minimum near 2.05 keV sigma/sub 
total/ = 0.71 +- 0.03 barns was obtained, in sharp contrast to a 
previously reported value of approximately 0.05 barns. The **Fe 
measurement was carried out with a 6-kg, 68.58-cm-long sample of 
99.87 percent isotopically pure sample of **Fe; a minimum cross 
section of 0.0085 +- 0.004 barns at 24.39 keV is inferred. This may 
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be compared to a value of 0.420 barns for natural iron. 5 figures, 2 
tables. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 29757, 29760 


(ORO/5224—2) Research in experimental nuclear phys- 
Progress report, 1 April 1977—31 March 1978. (Texas Univ., 
Austin (USA)). 31 Dec 1977. Contract EY-76-S-05-5224. 36p. Dep. 
NTIS, PC A03/MF AO1. 
Portions of document are illegible. 
Research on experimental nuclear physics is summarized. A 
separate abstract was prepared for the one paper of interest. A list of 
publications is included. (JFP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 29757 


29774 Neutron standards and applications. Bowman, C.D.; Carl- 
son, A.D.; Liskien, H.O.; Stewart, L. (eds.). Washington, DC; Na- 
tional Bureau of Standards (1977). 379p. (NBS-SP—493; CONF- 
770321—). GPO. 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

The proceedings contain forty-seven papers, eight of which 
were previously processed as CONF-770321. The topics addressed 
include light-element cross section standards, capture and fission 
cross section standards, integral neutron standards, flux measuring 
techniques, and medical and personnel dosimetry. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 29778 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 29778 


29775 Evidence for a nonrotational interpretation of < 0* verti- 
cal-barvertical-bar M(E4) vertical-barvertical-bar4* > in '°°Hf. Ron- 
ningen, R.M.; Baker, F.T.; Scott, A.; Kruse, T.H.; Suchannek, R.; 
Savin, W.; Hamilton, J.H. artment of Physics, Vanderbilt Uni- 
versity, Nashville, Tennessee 37235). Phys. Rev. Lett.; 40: No. 6, 364- 
367(6 Feb 1978). 

Angular distributions for the reaction '°Hf(a,a’) were meas- 
ured for laboratory a-particle energies of 21 and 24 MeV. Data were 
obtained for 0*, 2°, 4*, and 6* members of the ground-state rotation- 
al band. Data for the 4* state show unambiguously that the reduced 
matrix element of M(E4) between O* and 4° states is large and 
negative. Data for the 6* state are not well-fitted by rotational-model 
coupled-channels calculations. These results may indicate that the 
interpretation of the E4 matrix element as arising from a static B, 
deformation in the framework of the simple rotational model is 
incorrect. 


29776 Multiple band crossings in **Er. Johnson, N.R.; Cline, 
D.; Yates, S.W.; Stephens, F.S.; Riedinger, L.L.; Ronningen, R.M. 
(Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
Phys. Rev. Lett.; 40: No. 3, 151-154(16 Jan 1978), 

High-spin states in ‘**Er have been populated by the reaction 
18°Nd('%O, 4n)'*Er. In addition to the lowest even-spin superband 
we present the first evidence for the lowest odd-spin and the second 
lowest even-spin superbands. We also observe the first example of 
the intersection of the y-vibrational band with these superbands. The 
rotation-alignment model can explain the observed pattern of behav- 
ior. 


NUCLEAR REACTIONS AND SCATTERING 


29777 Observation of striking shape differences between 2;* an- 
gular distributions for heavy-ion-induced two-neutron stripping and 
pickup reactions in transitional samarium nuclei. Maguire, C.F.; Hen- 
drie, D.L.; Jahnke, U.; Mahoney, J.; Scott, D.K.; Vaagen, J.S.; 
Ascuitto, R.J.; Kumar, K. (Lawrence Berkeley Laboratory, Berke- 
~~ 94720). Phys. Rev. Lett; 40: No. 6, 358-361(6 Feb 

The reactions ***Sm(?*O,'*O)'°Sm, '°Sm(?*O,'*O)!**Sm, 
have been performed as part of a heavy-ion study of the transitional 
samarium region. The angular distributions for the ground-state 
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transitions have a typical bell shape. While the 2:* angular distribu- 
tion is bell shaped in the stripping reaction, it is flat with an 
interference minimum in both pickup reactions. The strikin, e differ- 
ence between 2;* angular distributions is not explained satisfactorily 
by current theories. 


29778 Electroexcitation of the ground-state rotational band in 
181Ta, Rad, F.N.; Sasanuma, T.; Bertozzi, W.; Heisenberg, J.; Hynes, 
M.V.; Kowalski, S.; Miska, H.; Norum, B.; Sargent, C.P.; Turchin- 
etz, W.; Williamson, C.F. (Laboratory for Nuclear Science and 
Department of Physics, Massachusetts Institute of Technology, 
Cambridge, Massachusetts 02139). Phys. Rev. Lett.; 40: No. 6, 368- 
371(6 Feb 1978). 

Elastic and inelastic form factors for electron scattering from 
the ground-state rotational band of '*'Ta have been studied for 
momentum transfers 0.4 fm~' < or = q/sub eff/ < or = 2.7 fm™*4. 
The data are shown to provide an independent check of the rotation- 
al assumption, thus adding confidence that the experimental form 
factors are characteristic of a stable intrinsic state associated with the 
rotational band. The data are also compared to a Hartree-Fock 
calculation using density-dependent interactions. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


29779 Evidence for a new symmetry in nuclei: The structure of 
19%6Pt and the O(6) limit. Cizewski, J.A.; Casten, R.F.; Smith, G.J.; 
Stelts, M.L.; Kane, W.R.; Boerner, H.G.; Davidson, W.F. (Brookha- 
ven National Laboratory, Upton, New York 11973). Phys. Rev. Lett.; 
40: No. 3, 167-170(16 Jan 1978). 

Pt has been investigated with numerous (n,y) techniques. 
The structure of the low-spin positive-parity states below the pairing 
gap shows excellent agreement with the predictions of the O(6) limit 
of the interacting boson approximation model of Arima and Iachello. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 29741, 29742 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 29779, 29784 


29780 Nuclear data sheets for A= 194, Harmatz, B. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Nucl. Data 
Sheets; 22: No. 4, 433-485(Dec 1977). 

Nuclear structure information available to July 1977 has been 
reviewed. The level properties obtained from various reaction and 
decay experiments are shown in the drawings. Experimenta! meth- 
ods, references, and comments are given in the text. Proton-neutron 
— are associated with a number of levels in odd-odd 
nuclei. 


29781 Nuclear data sheets for A=207. Schmorak, M.R. (Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). Nucl. 
Data Sheets; 22: No. 4, 487-544(Dec 1977). 

Detailed level schemes, decay schemes, and the reaction and 
decay data on which they are base are presented for the nuclei with 
A + 207. Data received by August 1977 are included. (RWP) 


29782 Nuclear data sheets for A=209. Martin, M.J. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Nucl Data 
Sheets; 22: No. 4, 545-623(Dec 1977). 

Detailed level schemes, decay schemes, and the experimental 
reaction and decay data on which they are based are presented for 
all nuclei with mass number A=209. The experimental data are 
evaluated; inconsistencies and discrepancies are noted; and adopted 
values for level and gamma-ray energies, gamma intensities, as well 
as other nuclear properties are given. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 29757, 29760, 29770 


29783 Utility and use of neutron capture cross section standards 
and the status of the Au(n,y) standard. Pulsen, A. (Central Bureau for 
Nuclear Measurements, Geel, Belg.). Natl Bur. Stand. (U.S.), Spec. 
Publ; No. 493, 165-169(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 
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aah — 770321—. 

application of a neutron capture cross section 
standard 3 should t 4 ound in ratio measurements using the prompt y- 
ray detection method. A review of neutron capture cross section 
measurements in the last six years shows that the Au(n,y) standard is 
increasingly used for this purpose. But the majority of all measure- 
ments are still based on other normalization methods than ratio 
measurements, although the accuracy established for the Au(n,’y) 
cross section below 3 MeV now competes well with that of other 
normalization methods. On the other hand, this accuracy has scarce- 
ly reached the accuracy of necessary corrections associated with 
prompt y-ray detection measurements below 3 MeV neutron energy, 
and is completely insufficient above 3 MeV. Below 200 keV the 
cross section fluctuations due to level statistics in the compound 
system '®Au are seriously disturbing measurements aiming at high 
accuracy and high resolution. 5 figures, 3 tables. 


29784 Shapes of stable Ir and Pt transition nuclei. Goryachev, 
A.M.; Zalesnyi, G.N. (Mechanics and Physics Research Institute). 
JETP Lett. (USSR) (Engl. Transl.); 26: No. 2, 99-101(20 Jul 1977). 

We measured the photoabsorption cross sections in the region 
of the giant dipole resonance for the nuclei /sup 191,193/Ir and /sup 
194,195,196,198/Pt. The assumed presence of oblate deformation of 
pre ate nuclei is not confirmed within the framework of the performed 

ysis. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


29785 Evidence against superheavy elements in giant-halo inclu- 
sions re-examined with synchrotron radiation. Sparks, C.J. ; Raman, 
S.; Ricci, E.; Gentry, R.V.; Krause, M.O. (Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37830). Phys. Rev. Lett.; 40: No. 
8, 507-511(20 Feb 1978). 

The giant-halo inclusion 19D reported to show the strongest 
evidence for superheavy elements on the basis of proton-induced x- 
ray fluorescence has been re-examined with = 55 times greater 
sensitivity by employing synchrotron radiation as the exciting 
source. It is shown conclusively that at concentration levels of = 5 x 
10° atoms per inclusion, superheavy elements are not present in 
GH19D or in numerous other giant-halo inclusions studied. 


NUCLEAR REACTIONS AND SCATTERING 


29786 Neutron energy standards. James, G.D. (Atomic Energy 
Research Establishment, Harwell, Eng.). Natl Bur. Stand. (U.S.), 
Spec. Publ.; No. 493, 319-328(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

In recent years there have been several examples of discrep- 
ancy between the neutron oueney scales from different spectrom- 
eters. Some of the work undertaken to review and improve neutron 
energy determination is noted, and some suggestions on how errors 
can be reduced are listed. The view advocated by Youden that the 
only worthwhile estimates of systematic error are those made experi- 
mentally is presented. Comparison of energy determinations for a 
few resonances show that, at best, resonance energies can be quoted 
to an accuracy of about one in 10,000. A list of 41 narrow reson- 
ances, over the energy range 0.6 eV to 12.1 MeV, which should 
prove suitable as energy standards is given. At present, not all the 
energies listed are known to the highest accuracy attainable. 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 27941 


29787 Fission yields: measurement techniques and data status. 
Maeck, W.J. (Idaho National Engineering Lab., Idaho Falls). Nati. 
Bur. Stand. (U.S.), Spec. Publ; No. 493, 146-155(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

Techniques for the measurement of absolute and relative 
fission yields are reviewed. The preferred techniques are isotope 
dilution mass spectrometric measurement of the individual fission 
products and the heavy-element mass difference or the fission prod- 
uct summation method to establish the number of fissions. The 
accuracy of most thermal fission yields appears adequate, and the 
status of the various yield compilations is reviewed. For fast fission 
yields, the data are not nearly so well established. For many heavy 
nuclides, fast-fission yield data are nearly nonexistent. Because fast- 
fission yields change with neutron energy, it is imperative that fast 
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yield data be evaluated as a function of neutron energy to generate 
the most complete and accurate compilation. 4 figures, 1 table. 


29788 Fission reaction rate standards and applications. Grundl, 
J.; Eisenhauer, C. (National Bureau of Standards, Washi n, DC). 
Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 493, 156-164(Oct 1977). 


From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

Fission rate measurements in and around proto and 
power reactors of all kinds, as well as in the criticals of reactor 
physics, and vital elements in understanding nuclear energy genera- 
tion rates, neutron transport, and the integrity of ma exposed 
to reactor radiation fields. Standardization and interlaboratory refer- 
encing for this historic measurement activity have improved signifi- 
cantly since the last neutron standards symposium in 1970. This 
advancement is summarized along with a general orientation and 
description of fission detector response characteristics and interpre- 
tation. For the last, necessary analytic formulations and a brief 
treatment of error propagation are included. Also included is an 
updated look at observed versus predicted fission cross sections for 
fission spectrum neutrons and the related fast criticals of reactor 
physics. 3 figures, 4 tables. 


29789 Remarks on the 2200 m/s and 20° C Maxwellian neutron 
data for U-233, U-235, Pu-239, and Pu-241. Lemmel, H.D. (Interna- 
tional Atomic Energy Agency, Vienna). Natl. Bur. Stand. (U.S.), 
Spec. Publ.; No. 493, 170-173(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

Attention is drawn to the still-existing systematic discrepancy 
between experimental cross sections for 2200-m/s neutrons and those 
for a 20°C Maxwellian neutron spectrum for 7*°U and 75°U. 2 tables. 


29790 Review of anti v for **Cf and thermal neutron fission. 
Boldeman, J.W. (Australian Atomic Energy Commission Research 
Establishment, Sutherland). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 
493, 182-193(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

A review is presented of absolute meaurements of anti v for 
the spontaneous fission of ***Cf and of relative measurements for 
thermal-neutron-induced fission of **%,755U and 75,241 Pu. The discus- 
sion includes the consideration of a number of sources of revision 
that have been suggested for some of the measurements. No evi- 
dence is found in the revised data of any experiment-dependent 
systematic error. A set of recommended values is given. 2 figures, 11 
tables, 71 references. 


29791 Measurement of the *°*Cf spontaneous fission neutron 
spectrum. Blinov, M.V.; Vitenko, V.A.; Touse, V.T. (V.G. Khlopin 
Radium Inst., Leningrad). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 
493, 194-197(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and a a Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

The neutron energy _—- of **°Cf spontaneous fission 
was measured by the time-of-flight method with two neutron detec- 
tors--a ®Lil(Eu) crystal and a fast ionization chamber with *5U 
layers. The influence of scattered neutrons and fission neutron 
emission time on the spectrum shape was studied. In the range from 
10 keV to 7 MeV, the neutron energy spectrum is satisfactorily 
described by a Maxwellian distribution within the experimental 
errors with T = 1.41 +-0.03 MeV. 4 figures. 


29792 Prompt fission neutron spectra. Stewart, L. (Los Alamos 
Scientific Lab., NM); Eisenhauer, C.M. Natl. Bur. Stand. (U.S.), 
Spec. Publ.; No. 493, 198-205(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and ae Gaithersburg, MD, t SA (28 Mar 1977). 

See CONF-770321—. 

Recent measurements of the spectra of prompt neutrons emit- 
ted from neutron-induced fission in 7*°U and **°Pu are reviewed. 
Results are discussed in terms of departures of the data from a simple 
Watt representation. An evaluation of the neutron s; from 
neutron-induced fission in 7**U and spontaneous fission in ***Cf, 
made by NBS in 1975, is also reviewed. Recent measurements on the 
fission spectra of 7°U and **°Pu seem to indicate a harder ener 
spectrum than indicated by the earlier data available for the NBS 
evaluation. Posible reasons for this trend in the experimental data are 
discussed. 7 figures, 1 table. 


29793 Propagation of uncertainties in fission cross section stand- 
ards in the interpretation and utilization of critical benchmark mea- 
surements. Weisbin, C.R.; Peelle, R.W. (Oak Ridge National Lab., 

i. Nati. Bur. Stand. ( U.S.), Spec. Publ; No. 493, 264-277(Oct 
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From NBS international specialists s ium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

This work explores the constraints imposed on the **°U(n,f) 
standard (proposed ENDF/B version V) by information deduced 
from clean integral measurements and demonstrates how uncertain- 
ties in fission cross section standards propagate in an uncertainty 
analysis and interpretation of those experiments. The question of 
what a significant improvement in the accuracy of the **°U(n,f) 
standard would accomplish is addressed in the limited context of 
analyses of GODIVA and JEZEBEL measurements. The CSEWG 
integral benchmark results and uncertainties were updated in accord- 
ance with more recent information. Sensitivity coefficients were 
developed and used to estimate calculated results which should be 
obtained using the subsequent release of ***U(n,f), **U(n,f), and 
239Pu(n,f) at version V status. Covariance files were evaluated and 
oa for all important cross sections except inelastic scattering. 

ncertainties due to the 7°°U(n,f) standard were estimated to com- 

rise more than half of the calculated uncertainty for criticality and 
fissigma/sub f//*sigma/sub f/] /sub c/spectral index in JEZEBEL 
as well as GODIVA, although the JEZEBEL assembly contained 
no *5U. It is not possible at this time to predict criticality or 
[?*sigma/sub c//**sigma/sub f]/sub c/ to anywhere near the accura- 
cy obtained by direct measurements, and therefore the integral 
results are significant to the analysis capability. Inclusion of integral 
information from GODIVA and JEZEBEL in an adjustment proce- 
dure was effective in reconciling all parameters other than [7*si; 
sub f//*sigma/sub f/]/sub c/ measurement in JEZEBEL. The 
adjustment procedure made changes of less than one standard devi- 
atior in the cross sections for **U(n,f), **U(n,y), ***U(n,f), 
238U(n,y), and *°°Pu(n,f) including an increase of approximately 1.5 
percent for the **°U(n,f) cross section above 1.3 MeV. This specific 
oo result must be viewed cautiously at this time. 5 figures, 
13 tables. 


29794 237Np and 7°°U as possible standards for the MeV region. 
Cierjacks, S. (Institut fuer Angewandte Kernphysik, Kernfors- 
chungszentrum Karlsruhe, Ger.). Natl Bur. Stand. (U.S.), Spec. 
Publ.; No. 493, 278-284(Oct 1977). 

From NBS international specialists Soe on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

The aspects of using the fission cross sections of **7Np and 
238) as possible standards in the MeV region are considered. In 
comparison to other neutron standards their application is particular- 
ly advantageous for experiments involving Bsmt techniques. 
Major distortions in fast-neutron measurements due to frame-overlap 
problems and contributions from slow-neutron events can be avoid- 
ed by spectrum cut-off at threshold energies. The present data basis 
for both nuclei is discussed and critically examined. Some sugges- 
tions are made on how to achieve an ultimate accuracy of 2 percent 
with measurements employing **7Np or 7°*U as secondary stand- 
ards. 9 figures, 2 tables. 


29795 Standard integral measurement facilities. Fabry, A. 
(C.E.N./S.C.K., Mol, Belg.). Natl. Bur. Stand. (U.S.), Spec. Publ.; 
No. 493, 290-298(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

The usefulness of integral measurements in standard and 
reference neutron fields is examined in terms of the validation of 
microscopic differential-energy neutron fission cross section stand- 
ards needed for fission reactor technology. This synthesis encom- 
passes a summary description of the identified neutron fields and of 
the status of their spectral characterization, discussion of the correc- 
tions and uncertainties involved in such experiments, and an apprais- 
al of the accuracy of integral fission cross sections, in particular in 
the light of interlaboratory comparisons. The significance of such 
integral measurements to the testing and improvement of evaluated 
nuclear data is illustrated by a limited confrontation with the 
ENDF’/B IV cross section file. 4 figures, 4 tables. 


29796 Integra! measurement results in standard fields. Gilliam, 
D.M. (National Bureau of Standards, Washington, DC). Natl. Bur. 
Stand. (U.S.), -— Publ.; No. 493, 299-303(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

Measured spectrum-averaged fission cross sections are report- 
ed for several benchmark fast-neutron fields. For the Cf spectrum, 
absolute cross section measurements at NBS and the University of 
Michigan are compared. Cross section ratios (relative to *°®Pu) are 
reported for **U, **U, and **7Np for the following fields: 7*5U 
fission spectrum, BIG-10, CFRMF, SIGMA SIGMA, and the Inter- 
mediate-Energy Standard Neutron Field (ISNF) at NBS. Fission 
product yields measured by the Interlaboratory LMFBR Reaction 
Rate Program (ILRR) are reported in two categories: Consensus 
Yields from thorough interlaboratory studies and Subsidiary Yields 


ERA VOL. 3, NO. 12 


for isotopes studied less intensively (usually by a single laboratory). 
All measured yields were determined by Ge(Li) counting of fission 
activation foils, with specific fission rates determined by counting 
fissions from a separate light deposit in an ionization chamber. The 
fission product yields for the CFRMF and BIG-10 fields are report- 
ed first separately and then combined, to provide a single set of 
yields for a Fast Reactor Spectrum. 11 tables. 


29797 Absolute fission cross section measurements using fixed 
energy neutron sources. Knoll, G.F. (Univ. of Michigan, Ann Arbor). 
Natl. Bur. Stand. (U.S.), Spec. Publ; No. 493, 304-30%Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

Quasi-monoenergetic neutron sources of fixed energy can 
permit generation of absolute cross section data at well-known and 
isolated neutron energies. These data can serve as independent 
normalization points for cross section shape measurements made 
using other techniques. Several examples of their application to 
fission cross section measurements are given. 4 figures, 2 tables. 


29798 Absolute **°U, 7°°U, 7°7Np fast neutron fission cross- 
section measurements. Adamov, V.M.; Alexandrov, B.M.; Alkhazov, 
I.D. (V.G. Khlopin Radium Inst., Leningrad). Natl Bur. Stand. 
(U.S.), Spec. Publ.; No. 493, 313-318(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

The fission cross sections of *5U, #*U and *’Np for **Cf 
fission spectrum neutrons and 14.8-MeV neutrons were measured 
absolutely. The fission fragment—associated particle coincidence 
method was used. Measurement accuracy is better than 2 percent. 
Error sources are discussed. 3 figures, 3 tables. 


29799 P-odd asymmetry in the fission of **°Pu by polarized 
thermal neutrons. Danilyan, G.V.; Vodennikov, B.D.; Dronyaev, 
V.P.; Novitskii, V.V.; Pavlov, V.S.; Borovlev, S.P. JETP Lett. 
(USSR) (Engl. Transl.); 26: No. 3, 186-187(5 Aug 1977). 

We measured the P-odd asymmetry of the emission of a light 
(and, correspondingly, heavy) fragment in a direction parallel and 
antiparallel to the spin of the fissioning nucleus Pu produced 
when a polarized thermal neutron is captured by *°°Pu. The asym- 
metry coefficient turned out to equal a= (-4.8 +- 0.7) x 10™* 


NUCLEAR THEORY 


NUCLEAR STRUCTURE 
REFER ALSO TO CITATION(S) 29744 


NUCLEAR MATTER 


29800 Relativistic calculation of nuclear matter and the nuclear 
surface. Boguta, J.; Bodmer, A.R. (Argonne National Lab., Il. 
(USA)). Nucl. Phys., A; 292: No. 3, 413-428(5 Dec 1977). 

Relativistic mean field Hartree and Thomas-Fermi calcula- 
tions are made’ for infinite and semi-infinite symmetric nuclear 
matter. Cubic and quartic scalar meson self-interactions are included. 
The strength of these self-interactions, the scalar and vector meson 
coupling constants, and the scalar meson mass are considered as 
parameters chosen to fit the empirical properties of nuclear matter 
and of the nuclear surface. Acceptable fits imply large self-interac- 
tions. No abnormal nuclear matter solutions are found. The best fit 
of the nuclear surface yields a compressibility coefficient of 150+-50 
MeV. The Hartree and TF results are in good agreement for larger 
surface thicknesses. 


29801 Vacuum charge distribution near super-charged nuclei. 
Migdal, A.B.; Popov, V.S.; Voskresenskii, D.N. (L. D. Landau 
Institute of Theoretical Physics, USSR Academy of Sciences; Insti- 
tute of Theoretical and Experimental Physics). Sov. Phys. - JETP 
(Engl. Transl.); 45: No. 3, 436-444(Mar 1977). 

The distribution of the vacuum charge has been determined 
for supercritical (Ze? >> 1) nuclei. The calculation is carried out 
within the framework of the Thomas-Fermi method generalized to 
the relativistic case. A characteristic parameter in this problem is 
Ze*=Z/1600. For Ze*~1 the total charge of the vacuum cloud 
becomes comparable to the charge Z of the nucleus. The relativistic 
Thomas-Fermi equation for the vacuum shell of a supercritical atom 
has been solved analytically in the two limiting cases Ze* very-much- 
less-thanl and Ze*>>1, and numerically for the intermediate 
region Ze*~ 1. For Ze*> or ~1 the electron shell penetrates inside 
the nucleus and almost completely screens its charge. For Ze* > >1 
a supercharged nucleus represents an electrically neutral plasma 
with equal concentration of electrons, protons, and neutrons (for 
N%=Z). Inside the nucleus the potential takes on a constant value 
equal to -Vo =-(32?n/sub p/)/sup 1/3/=-1.94m/sub 7/2. Near the 
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edge of the nucleus there is a transition layer with a width independ- 
ent of Z in which the electric field and surface charge are concen- 
trated. On account of the screening the Coulomb energy E/sub Q/, 
which prevents its stability, decreases sharply: the dependence E/ 
sub Q/«Z/sup 5/3/ is replaced by a Z/sup 2/3/ dependence. We 
are also considering the Thomas-Fermi equation for a neutral atom 
(in which not only the vacuum shell but all external electron shells 
are filled completely), as well as the equation which takes into 
account the exchange and correlation corrections (the relativistic 
generalization of the Thomas-Fermi-Dirac equation). 


NUCLEAR REACTIONS AND SCATTERING 


29802 (LBL—6594) Comparison of models of high energy heavy 
ion collision. Gyulassy, M. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). 1 Oct 1977. Contract W-7405-ENG-48. 53p. 
(CONF-770987—5). Dep. NTIS, PC A04/MF AOI. 

From International symposium on nuclear collisions and their 
microscopic description; Bled, Yugoslavia (26 Sep 1977). 

Some of the main theoretical developments on heavy ion 
collisions at energies (0.1 to 2.0) GeV/nuc are reviewed. The fire- 
ball, firestreak, hydrodynamic (1-fluid, 2-fluids), “row on row”, hard 
sphere and intranuclear cascades, and classical equations of motion 
models are discussed in detail. Results are compared to each other 
and to measured Ne + U — p + X reactions. 


29803 Polarizations in heavy-ion reactions. Bond, P.D. (Brook- 
haven National Laboratory, Upton, New York 11973). Phys. Rev. 
Lett.; 40: No. 8, 501-504(20 Feb 1978). 

The polarizations of products of quasielastic heavy-ion reac- 
tions are discussed in the framework of the distorted-wave Born 
approximation and are shown to depend upon the bombarding 
energy, Q value, and specific reaction products. A sign change of 
these polarizations (which is unrelated to negative-angle scattering) 
is expected as a function of energy loss. Polarization of the reaction 
products may be of opposite sign. 


29804 Coulomb-nuclear interference with pions. Cooper, M.D.; 
Johnson, M.B.; West, G.B. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Nucl. Phys., A; 292: No. 3, 350-374(5 Dec 1977). 

It is proposed that Coulomb-nuclear interference experiments 
be analyzed directly in terms of fsub(N)(theta), where fsub(N)(theta) 
is defined as the difference between the complete elastic scattering 
amplitude and the Coulomb amplitude. The advantages are: (i) this 
analysis works even for heavy nuclei and (ii) the results do not 
depend on models of the strong interaction. Once fsub(N) is known 
it is possible to extract the purely strong amplitude fsub(S)(theta) 
using an analysis with the Bethe phase phisub(B). Some mistakes that 
have been commonly made in applying the West-Yennie theory for 
phisub(B). For N=Z nuclei it is shown how fsub(s) and phisub(B) 
may be determined directly from the data without a detailed theory 
of phisub(B); applying these ideas to the ‘*O data of Mutchler et al., 
a substantially different result namely that Refsub(s)(0)=0 at 178+-4 
MeV, a shift of 16 MeV from the previously published number. The 
phisub(B) that is extracted from the data is in reasonable agreement 
with the West-Yennie prediction. Calculations are also made to 
assess the validity of the West-Yennie formula for phisub(B) within 
the framework of the optical model; Rephisub(B) is in substantial 
agreement for *°Ca for incident pion energies T > 100 MeV, but Im 
phi has less accuracy than one would like. 


29805 Absorption and polarization phenomena in knock-on reac- 
tions. Kolybasov, V.M.; Smorodinskaya, N.Y. (Institute of Theoreti- 
cal and Experimental Physics). JETP Lett. (USSR) (Engl. Transl.); 
26: No. 2, 109-111(20 Jul 1977). 

A method is proposed for establishing the quasielastic charac- 
ter of the knock-on reaction. The method is based on the strong 
dependence of the effective polarization of the knock-on particle on 
its total angular momentum, and is suitable even in the presence of 
strong absorption in the initial and final states. 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 


29806 Experimental method for testing the potential of moving 
ions in solids. Laubert, R.; Chen, F.K. (Department of Physics, New 
York University, New York, New York 10003). Phys. Rev. Lett.; 40: 
No. 3, 174-178(16 Jan 1978). 

Molecular ions, which define the initial separation between 
nuclei, are used as a probe of the potential established by swift ions 
in solids. Employing 75-300-keV H2* and HeH* ions one observes 
that a large fraction of clusters do not explode in solid targets whose 
thickness is much greater than the mean electron-loss distance. The 
results are consistent with the view that protons moving in solids 
carry bound electrons. 
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29807 Theory of ac and dc electric conductivity by noninteracting 
electrons in correlated arrays of fixed scatterers. Visscher, W.M. 
(Theoretical Division, Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Phys. Rev., B; 17: No. 2, 598-606(15 
Jan 1978). 

It is shown that the procedure of averaging over positions of 
scatterers interacts synergetically with the application of the diag- 
onal-projection-operator (A,A’) decomposition to yield an exact ex- 
pression for the ac and dc conductivity for an arbitrarily ordered 
array of fixed potentials. The formula is evaluated to lowest order in 
the scattering strength for arrays of scatterers with various degrees 
of order from uncorrelated to pericdic; it is a function of density, 
frequency, and temperature. dc conductivity, for example, is a 
minimum for a perfectly random array, increasing to infinity for a 
periodic lattice at T = 0. Application to thermal-disorder resistivity 
in metals is mentioned. In appendices we discuss pervious attempts 
to solve this problem, simplify the quantum-mechanical Green-Kubo 
formula, and calculate the conductivity of classical electrons moving 
among dilute uncorrelated scatterers. 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 28876, 29571, 29774, 29811 


29808 (LA—7159-T) Nuclear data development and shield design 
for neutrons below 60 MeV. Wilson, W.B. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Feb 1978. Contract W-7405-ENG-36. 123p. 
Dep. NTIS, PC A06/MF AO1. 

Thesis. 

A nuclear data library was created for medium-energy-neu- 
tron-transport calculations. The 60-group library includes Ps cross 
sections in standard LASL format for H, B, C, N, O, Si, Fe, and W. 
The 60-group structure was chosen from a sensitivity analysis of a 
thick iron shield calculated with a 50-MeV deuteron-on-beryllium 
neutron source spectrum and a 121-group cross-section set. The 
library combines processed ENDF/B-IV cross-section data below 
20 MeV and higher-energy cross-section parameters calculated with 
the intranuclear-cascade and evaporation model. A 6-group version 
of the library is used in the design of a shield-collimator unit for fast- 
neutron radiotherapy. While the shield is specific for the 50-MeV 
d* —Be neutron source presently used in cancer therapy at Texas A 
and M University, the cross sections and methods develo are 
applicable to the problems of medium-energy-neutron shielding in 
general. 28 figures, 21 tables, 132 references. 


MEDICAL PHYSICS 


RADIATION PROTECTION STANDARDS 
REFER ALSO TO CITATION(S) 29774 


RADIATION SOURCE CALIBRATION AND 
STANDARDIZATION 


29809 (CONF-771209—9) Evaluation of the need for radiothera- 
py calibrations in the United States. Lanzl, L.H.; Rozenfeld, M.;. 
(Chicago Univ., Ill. (USA). Dept. of Radiology; Franklin McLean 
Memorial Research Inst., Chicago, Ill. (USA)). 1977. Contract EY- 
76-C-02-0069. 9p. Dep. NTIS, PC A02/MF AOl1. 

From IAEA symposium on national and international stand- 
ardization of radiation dosimetry; Atlanta, GA, USA (5 Dec 1977). 

The custody, maintenance, and development of the United 
States national standards of measurement, together with the provi- 
sion of calibration services related to these standards, has been 
assigned to the National Bureau of Standards (NBS) of the U. S. 
Department of Commerce. It may be that the present system of 
promulgation of radiation standards is no longer adequate for the 
United States. Ionizing radiation is being used increasingly for the 
treatment of cancer patients. At present, approximately 325,000 new 
cancer patients per year are given radiation treatment at over 1500 
centers. With this growing use of ionizing radiations, an increased 
awareness of the importance of accurate and precise dosimetry has 
developed. To determine the adequacy of these dosimetric needs, the 
AAPM has initiated a national study which is being conducted by 
means of a mailed questionnaire, and by a limited number of site 
visits to individuals who are in charge of radiation therapy centers as 
well as to those who do the actual calibrations. 


29810 NBS facilities for standardization of neutron dosimetry 
from 0.001 to 14 MeV. Wasson, O.A. (National Bureau of Standards, 
Washingtin, DC). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 493, 119- 
120(Oct 1977). 
From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 
See CONF-770321—. 
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The neutron sources available at NBS for use in neutron 
dosimetry are described in terms of fluence, beam size, and back- 
ground contamination. Operational details and neutron fluence moni- 
toring of the recently installed standardized beam line of the 3-MV 
Van de Graaff Laboratory are given for the 200 keV to 1 MeV 
energy region along with plans for measurements at 14 MeV. Mea- 
surements of the response of typical laboratory dose rate meters and 
films to yor neutrons of accurately known fluence in the 
250 keV to 1 MeV energy region are given. The problem of the 
neutron fluence to dose equivalent conversion is discussed. 11 fig- 
ures, 2 tables. 

intercom: 


29811 International neutron dosimetry parisons. Cas- 
well, R.S. (National Bureau of Standards, Washington, DC). Nati. 
Bur. Stand. (U.S.), Spec. Publ.; No. 493, 121-127(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321—. 

Three recent international neutron dosimetry intercompari- 
sons are discussed: the International Neutron Dosimetry Incompari- 
son (INDI), sponsored by the International Commission on Radi- 
ation Units and Measurements (ICRU); the European Neutron Dosi- 
metry Intercomparison Project (ENDIP), sponsored by EURA- 
TOM; and the intercomparison carried out by the centers doing 
neutron radiotherapy. Physical dosimetry to an accuracy of two or 
three percent is desired in order to achieve a generally accepted 5 
percent accuracy in dose to the tumor. In general, it is found that 3 
percent accuracy has not been achieved by the intercomparison 
participants; however, the radiotherapy centers agree on an arbitrary 
(but not absolutely known) scale within this uncertainty. 10 figures, 5 
tables. 


DOSIMETRY 
REFER ALSO TO CITATION(S) 29255, 29257, 29809 


29812 Dosimetry standards for neutrons above 10 MeV. Bars- 
chall, H.H. (Univ. of Wisconsin, Madison). Natl. Bur. Stand. (U.S.), 
Spec. Publ.; No. 493, 342-346(Oct 1977). 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, MD, USA (28 Mar 1977). 

See CONF-770321--. 

Dosimetry of neutrons in the energy range 10 to 50 MeV is 
needed for applications in radiation damage studies and in biomedi- 
cal work. Dose determinations use either a fluence measurement or 
the ng Ey principle. Better knowledge of activation cross 
sections, kerma factors, and energy per ion pair is needed to reduce 
uncertainties in dosimetry. 5 figures, 3 tables. 


SOLID STATE PHYSICS 


29813 (ORNL—5328) Solid State Division annual progress 
report for period ending April 30, 1977. Wilkinson, M.K.; Young, 
F.W. Jr. (Oak Ridge National Lab., Tenn. (USA)). Oct 1977. Con- 
tract W-7405-ENG-26. 226p. Dep. NTIS, PC Al1/MF AOl1. 
Research activities at ORNL in solid state physics during 
1976 to April 1977 are described. Topics covered include: theoretical 
solid state physics; physical properties of solids; radiation effects in 
metals; neutron scattering; research materials; and isotope research 
materials. Separate abstracts were prepared for the six areas. (GHT) 


ee taa (ORNL—5328, pp 1-35) Theoretical solid state physics. 
t a 

In Solid State Division annual progress report for period 
ending April 30, 1977. 

Research activities at ORNL in theoretical solid state physics 
are described. Topics covered include: surface studies; particle-solid 
interactions; electronic and magnetic properties; and lattice dynam- 
ics. (GHT) 


29815 (UCRL—79610(Rev.1)) Concerning the generation of 
very high pressures for EOS studies with ultra-high power laser pulses. 
Wood, L.L.; Keeler, R.N.; Nuckolls, J.H. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Jul 1977. Contract W- 
trie, 15p. (CONF-770706—31). Dep. NTIS, PC A02/MF 

From 6. AIRAPT international high-pressure conference; 
Boulder, CO, USA (25 Jul 1977). 

; The use of basic physical and geometric principles, coupled 
with current laser technology, seems likely to extend experimental 
hyperbaric physics investigations from the megabar region into the 
portions of parameter space in which the ideal (degenerate) Fermi 
gas approximation is valid for even the highest Z materials. Implo- 
sions and yt mt rectilinear stacks of flat plates seem 
particularly apt techniques for the near-term, transient attainment of 
pressure of 10° atmospheres in the laboratory, and laser-energized 
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pulsed x-ray “cameras” appear suitable for analyzing the basic prop- 
erties of matter under such conditions. 


29816 Correlated hopping conductivity in 2 general two sublattice 
structure. Richards, P.M. (Sandia Laboratories, Albuquerque, New 
Mexico 87115). J. Chem. Phys.; 68: No. 5, 2125-2128(1 Mar 1978). 

We show for a general ordered two sublattice model with 
inequivalent A and B sites that the classical hopping conductivity is 
anomalously low at stoichiometry (total number of mobile ions equal 
to total number of A sites). The activation energy increases from its 
value V/sub A/ for a mobile ion concentration well off stoichio- 
metry to V/sub A/+1/2(V/sub A/-V/sub B/) at stoichiometry, 
where V/sub A/ and V/sub B/ (V/sub A/>V/sub B/) are depths 
of the potential wells at A sites and B sites. This is a generalization to 
arbitrary dimensions and coordination number of similar results 
obtained by Sato and Kikuchi for the two dimensional B-alumina 
structure and by the author for a linear chain. As an example, the 
relevance of recent experiments on the alkali zirconium phosphates 
is discussed. 


29817 Energy transfer in one-dimensional substitutionally disor- 
dered systems. I. The effects of coherence, tunneling, and thermal 
promotion. Zwemer, D.A.; Harris, C.B. (Department of Chemistry 
and Materials and Molecular Research Division of Lawrence Berke- 
ley Laboratory, University of California, Berkeley, California 
94720). J. Chem. Phys.; 68: No. 5, 2184-2192(1 Mar 1978). 

A theory for energy transfer in substitutionally disordered 
solids is presented that includes the effects of coherent and incoher- 
ent mig-ation of the wave packet, the statistical distribution of 
fluctuations in the potential energy surface the wave packet encoun- 
ters, and tunneling. Explicit expressions for the “diffusion” coeffi- 
cient in these limits and the energy-partitioning ratios in binary 
systems are derived. It is also shown that an activation energy 
dependent upon the composition of the binary system can emerge 
from such a treatment and is an indication that energy transfer 
between localized states is facilitated by concurrent tunneling and 
thermal promotion. 


29818 Vortices and the low-temperature structure of the x-y 
model. Savit, R. (Fermi National Accelerator Laboratory, Batavia, 
Illinois 60510). Phys. Rev., B; 17: No. 3, 1340-1350(1 Feb 1978). 

An exact duality transformation is applied to the partition 
function Z for the x-y model in two and three dimensions. The fields 
which appear in the dual representation of Z are integer valued and 
represent the topological excitations, or vortices of the x-y model. 
Furthermore, this form of the partition function is particularly 
simple at low temperatures. In two dimensions, the dual representa- 
tion of Z at low temperatures describes a two-dimensional Coulomb 
gas in which point charges are vortices. In three dimensions, the 
dual form of Z describes a locally invariant gauge theory, analogous 
to QED, and coupled to integer-valued conserved currents which 
represent the line vortices of the three-dimensional x-y model. Quali- 
tative comments about the low-temperature behavior of the theories 
are made. The meaning of vortices on a lattice is also discussed. 


29819 Critical indices from perturbation analysis of the Callan- 
Symanzik equation. Baker, G.A. ; Nickel, B.G.; Meiron, D.I. (Serv- 
ice de Physique Theorique, Centre d’Etudes Nucleaires-Saclay, BP 
No. 2, 91190 Gif-sur-Yvette, France). Phys. Rev., B; 17: No. 3, 1365- 
1374(1 Feb 1978). 

Recent results giving both the asymptotic behavior and the 
explicit values of the leading-order perturbation-expansion terms in 
fixed dimension for the coefficients of the Callan-Symanzik equation 
are analyzed by the the Borel-Leroy, Pade-approximant method for 
the n-component phi* model. Estimates of the critical exponents for 
these models are obtained for n = 0, 1, 2, and 3 in three dimensions 
with a typical accuracy of a few one thousandths. In two dimensions 
less accurate results are obtained. 


29820 Boundary effects on the normal-mode responses of linear 
transversely isotropic piezoelectric materials. Chen, P.J.; Montgom- 
ery, S.T. (Sandia Laboratories, Albuquerque, New Mexico 87115). J. 
Appl. Phys.; 49: No. 2, 900-904(Feb 1978). 

In this paper, we examine the coupled electromechanical 
responses of transversely isotropic linear piezoelectric materials. In 
particular, we consider the boundary-initial-value problem which is 
consistent with the transverse- or normal-mode experiment and 
evaluate the effects of lateral boundary conditions on the electrical 
output of a rectangular specimen of such a material. The solution of 
the problem entails the simultaneous solution of the wave equation 
and the circuit equation. This is accomplished via numerical meth- 
ods. Our results show that the electrical output of the specimen 
depends markedly on the lateral boundary conditions in that its value 
and its duration can either be enhanced or degraded without having 
to alter the mechanical loading. These observations are of impor- 
tance, particularly in design considerations and in the interpretation 
of experimental information. 
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29821 Plasmon-plasmon interactions. DuBois, D.F.; Goldman, 
M.V. (Theoretical Division, Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Phys. Rev. Lett.; 40: No. 4, 257-260(23 
Jan 1978). 

It is shown that cancellations in a consistent calculation 
strongly reduce the attractive interaction of plasmons in an electron 
gas and eliminate the possibility of a bound state of two plasmons in 
a metal. In degenerate semiconductors with a large static dielectric 
constant, a residual binding of two plasmons many remain. 


29822 Bonding of oxygen on aluminum: Relation between energy- 
band and cluster models. Painter, G.S. (Metals and Ceramics Divi- 
sion, Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
Phys. Rev., B; 17: No. 2, 662-671(15 Jan 1978). 

A study of some factors which influence the position and 
shape of the resonance bands of adsorbates on surfaces is presented 
with emphasis upon the case of oxygen chemisorbed on aluminum. 
A twofold approach has been taken to determine the relative roles of 
local and delocalized electron effects: the energy band structure for 
a thin film geometry is correlated with the eigenvalue spectrum from 
a “surface molecule” cluster model. Oxygen resonance features are 
found to depend mainly upon a bond mechanism involving orbitals 
directed parallel to the surface such that the local bonding in the 
cluster model provides a reasonable description of the resonance 
position. Delocalization of the substrate electrons in the plane is 
found to provide a bulklike background against which the localized 
resonance is observed. 


29823 Self-consistent pseudopotential calculations for Ge and 
diamond (111) surfaces. Ihm, J.; Louie, S.G.; Cohen, M.L. (Depart- 
ment of Physics, University of Caiifornia, Berkeley, California 
94720). Phys. Rev., B; 17: No. 2, 769-775(15 Jan 1978). 

The self-consistent pseudopotential method with a slab geom- 
etry is applied to electronicstructure calculations of the Ge and 
diamond (111) surfaces. A nonlocal pseudopotential is derived and 
found to produce an energy band structure of bulk diamond in good 
agreement with other calculations and experiments. This potential is 
then used for the diamond surface calculations. The calculations are 
restricted to unrelaxed unreconstructed surfaces. Various surface 
states are identified and discussed. 


29824 Sign of the Hall effect in hopping conduction. Emin, D. 
(Sandia Labs., Albuquerque, NM). Philos. Mag.; 35: No. 5, 1189- 
1198(1977). 

The absolute sign of the Hall effect is determined for several 
situations characteristic of hopping in covalent materials. In particu- 
lar, it is shown that the hopping of an excess electron between the 
antibonding orbitals of an odd-membered (three-site) ring will yield 
an “anomalously” signed Hall effect, namely, p-type. In addition, the 
Hall effect for holes moving between bonding orbitals in a similar 
odd-membered structure will yield an n-type Hall effect. However, 
electron hopping between the antibonding orbitals and hole hopping 
between the bonding orbitals of an even-membered (four-site) ring 
yields the conventional result: n-type and p-type Hall effects, respec- 
tively. Other physically relevant situations are also discussed. These 
examples all serve to illustrate that the sign of the Hall effect for 
both electrons and holes depends not only on the local geometry, but 
also on the nature and relative orientations of the local orbitals 
between which the carrier moves. Furthermore, these results pro- 
vide an explanation of the Hall effect sign anomalies observed in a 
number of noncrystalline solids. 3 figures. 


SOLID STATE PLASMA 


29825 (LBL—7326) Acoustic absorption by the electron-hole 
liquid in germanium. Hansen, A.D.A. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Nov 1977. Contract W-7405- 
ENG-48. 227p. Dep. NTIS, PC A1l1/MF AO1. 

Thesis. 

The absorption of ultrasonic acoustic waves by the electron- 
hole liquid that may be created in germanium at liquid helium 
temperatures by intense optical excitation was studied. This is a 
degenerate compensated Fermi liquid that exhibits the behavior of 
both classical dynamics in a force field, and quantum phenomena in a 
magnetic field. Results of theoretical and experimental studies of the 
interaction of the mobile liquid with a travelling acoustic wave force 
field, the attenuation of the wave due to energy-dissipative processes 
coupling the liquid to the crystal lattice, and the effect of a moder- 
ately strong magnetic field on the dynamic behavior of the system 
are presented. In unstrained germanium the electron-hole liquid 
(EHL) is known to be condensed into small droplets of radius ~ 5 
pum; the creation of an EHL energy well by the application of an 
inhomogeneous stress causes the liquid to be aggregated into a 
macroscopically large volume. 


PHYSICS RESEARCH (CONT.) 


SUPERCONDUCTIVITY 


GENERAL THEORY 


29826 (AD-A—044734) Fundamental fluxoid—defect interac- 
tions in irradiated superconductors. Interim report. Kramer, E.J. 
(Cornell Univ., Ithaca, N.Y. (USA). Materials Science Center). Jun 
1977. 66p. (MSC—2857). NTIS PC A04/MF AO1. 

Flux pinning experiments in irradiated superconductors 
which make it possible to vary independently the defect density rho 
and elementary interaction force f(p) between the defect and the 
fluxoid lattice are reviewed. A new measure of flux pinning, Q, the 
volume pinning force per defect, is introduced and is shown to be 
independent of rho for rho < 107*/m* In Nb at B = .5 Bez and 
4.2K, Q = 5x10~'* N for Frenkel defects, 3x10~'% N for cascades, 
2x10 N for 100A dislocation loops and 3x10~'* N for 100A voids. 
The Q's for voids and loops increase strongly with void or loop 
diameter. Accurate estimates of f(p) for voids and dislocation loops 
can be made and plotted versus Q. The results for the two defects 
overlap and form a single master curve that can be used as an 
experimental solution to the summation problem. Reasons why cur- 
rent summation models do not reproduce the master curve are 
discussed. 


29827 Calculation of the critical temperature of a superconductor 
using the results of tunnel experiments. Svistunov, V.M.; 
D'’yachenko, A.I.; Belogolovskii, M.A. (Physicotechnical Institute, 
Academy of Sciences of the Ukrainian SSR, Donetsk). Sov. Phys. - 
Solid State (Engl. Transl.); 19: No. 9, 1519-1521(Sep 1977). 

The well-known Eliashberg equations for T=0 and T=T/ 
sub c/ are deduced from the same equation. This makes it possible to 
calculate in a self-consistent manner the value of T/sub c/ of a 
superconductor using the tunnel data. The sensitivity of T/sub c/ to 
the Coulomb pseudopotential p:* is investigated. 


29828 Relationship between softening of a material at supercon- 
ducting transition and a thermal conductivity discontinuity. Ivanchin, 
A.G. (S. M. Kirov Polytechnic Institute, Tomsk). Sov. Phys. - Solid 
State (Engl. Transl.); 19: No. 9, 1637(Sep 1977). 

The change in the lower limit of the flow stress is calculated 
for a metal undergoing a superconducting-normal transition. (AIP) 


29829 Low-frequency maxima of phonon state density and the 
exponential term of the resistance of superconductors with A-15 
lattices. Golovashkin, A.I. (P. N. Lebedev Physics Institute, USSR 
Academy of Sciences). JETP Lett. (USSR) (Engl. Transl.); 26: No. 2, 
74-78(20 Jul 1977). 

It is found that the energy position of the low-frequency 
maxima of the phonon density of states T* and the characteristic 
temperature To of the exponential resistance term in superconductors 
with A-15 lattices are monotonic functions of the atomic weight of 
the compound. It is observed that for each compound the value of 
To coincides with T*. The result is attributed to a phonon selection 
that is caused by the topology of the Fermi surface. 


29830 Spatial structure in a nonequilibrium superconductor. 
Ivlev, B.I. (L. D. Landau Institute of Theoretical Physics, USSR 
Academy of Sciences). Sov. Phys. - JETP (Engl. Transl.); 45: No 
626-627(Mar 1977). 

It is shown that if a superconducting sample is exposed to 
microwave radiation, then a transition into a spatially homogeneous 
state of the electron system sets in at a certain critical pump level. 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 28861, 28890 


29831 Thermal stability of superconductors with large surface 
barriers to flux entry: Superconducting power-line conductors, Kim, 
S.; Howard, R.E.; Beasley, M.R. (Edward L. Ginzton Laboratory, 
W.W. Hansen Laboratories of Physics, Stanford University, Stan- 
ford, California 94305). J. Appl. Phys.; 49: No. 2, 730-735(Feb 1978). 

The effect of surface barriers to flux entry on the stability of 
superconductors at low fields is considered theoretically in the 
context of the usual critical-state model. The presence of such a 
barrier is found to greatly reduce overall stability unless a thin 
normal-metal overcoat is used to stabilize the superconductor. The 
relevance of these results to superconducting power transmission 
lines is discussed. 


29832 Two thermal effects in pure crystals of normal metals and 
superconductors. Gurevich, L.E.; Krylov, E.T. (A. F. Ioffe Physico- 
technical Institute, Academy of Sciences of the USSR, Lenin; ). 
Sov. Phys. - Solid State (Engl. Transl); 19: No. 9, 1604-1609(Sep 
1977). 

An analysis is made of two phenomena which occur in fairly 
pure metallic crystals in the normal and superconducting states and 
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are associated with electron-phonon interactions. The first is that the 
thermal resistivity of a crystal can depend on its length in the 
direction of the thermal flux even in the case when the length of the 
crystal exceeds the electron mean free path by up to two orders of 
magnitude. For small crystals, the thermal resistivity per unit length 
is high but falls to a normal value as the dimensions increase. The 
second (radiometric) effect is as follows: if one end of a crystal is 
kept in liquid helium and the other end is held in vacuum and 
electromagnetic waves are incident on the former, a temperature 
difference is set up between the ends and the sign of this difference 
depends on the frequency of the incident waves. 


29833 Creation of normal domains in su; juctors by acoustic 
methods. Gal’perin, Y.M.; Kozub, V.I. (A. F. Ioffe Physicotechnical 
Institute, Academy of Sciences of the USSR, Leningrad). Sov. Phys. - 
Solid State (Engl. Transl.); 19: No. 9, 1618-1621(Sep 1977). 

It is shown that the propagation of an intense ultrasonic pulse 
in superconductors can be accompanied by a normal domain which 
moves with the sound velocity and in turn affects the sound absorp- 
tion. The conditions for the appearance of such a domain are 
analyzed for the case where transverse sound propagates in a fairly 
thin superconducting plate placed on an insulating substrate at a 
temperature close to T/sub c/. The moving normal domain can 
capture an external magnetic field and drag it along with its own 
— The conditions for this type of magnetic flux transport are 

iscussed. 


THEORETICAL PHYSICS 


GENERAL AND MISCELLANEOUS 


29834 Connection between perturbation theory, projection-opera- 
tor ues, and statistical linearization for nonlinear systems. 
Budgor, A.B.; West, B.J. (Lawrence Livermore Laboratory, Univer- 
sity of California, Livermore, California 94550). Phys. Rev., A; 17: 
No. 1, 370-376(Jan 1978). 

We employ the equivalence between Zwanzig's projection- 
operator formalism and perturbation theory to demonstrate that the 
approximate-solution technique of statistical linearization for nonlin- 
ear stochastic differential equations corresponds to the lowest-order 
B truncation in both the consolidated perturbation expansions and in 
the "mass operator” of a renormalized Green's function equation. 
Other consolidated equations can be obtained by selectively modify- 
ing this mass operator. We particularize the results of this paper to 
the Duffing anharmonic oscillator equation. 


CLASSICAL AND QUANTUM MECHANICS 


29835 Corrected boundary-integral equations in planar 
thermoelastoplasticity. Mukherjee, S. (Cornell Univ., Ithaca, NY). 
Int. J. Solids Struct.; 13: No. 4-E, 331-335(1977). 

There are some errors in the direct boundary-integral equa- 
tion formulation, in terms of displacements or velocities, of problems 
in planar elastoplasticity and thermoelastoplasticity that have been 
recently reported in the literature. In particular, lack of proper care 
in reducing the correctly formulated three-dimensional problem to 
the case of plane strain has resulted in incorrect expressions for 
certain kernels that appear in the integral equations. A correct direct 
boundary-integral equation formulation for the plane strain problem 
in thermoelastoplasticity is presented in this paper. 


29836 Elements of quantum theory. Bockhoff, F.J. Reading, 
MA; Addison-Wesley Publishing Co. (1976). 343p. . 
A basic understanding is provided within a self-contained and 
conceptually ordered structure of quantum mechanics, its concepts, 
tulates, and applications. A coherent framework is provided for 
urther development. (JFP) 


RELATIVITY AND GRAVITATION 


29837 Mansouri-Chang gravitation theory. Pavelle, R. (labora- 
tory for Computer Science, Massachusetts Institute of Technology, 
Cambridge, Massachusetts 02139). Phys. Rev. Lett.; 40: No. 5, 267- 
270(30 Jan 1978). 

I examine the new gauge theory of gravitation theory pro- 
posed recently by Mansouri and Chang. It appears that the predic- 
tions of the theory are indistinguishable from those of general 
relativity with regard to the usual tests. With the aid of the symbolic 
manipulation computer system, MACSYMA, I find that the theory 
possesses a remarkable similarity to Einstein's theory with respect to 
vacuum solutions. While the field equations are greatly different, a 
question arises whether there are any solutions of the new equations 
which are not Einstein vacuum spaces. 


29838 Self-similar solutions with a diverging and a collapsing 
shock wave in general relativity theory. Bogoyavlenskii, O.I. (L. D. 
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Landau Institute of Nuclear Physics, USSR Academy of Sciences). 
JETP Lett. (USSR) (Engl. Transl.); 26: No. 2, 57-59(20 Jul 1977). 

Self-similar solutions with converging and collapsing spheri- 
cal shock waves in an ultrarelativistic gas are obtained in general 
relativity theory. 


OPTICS 


29839 Effects of band shapes on circular dichroism spectra of 
chromophore aggregates. Hemenger, R.P. (Chemistry Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). J. Chem. 
Phys.; 68: No. 4, 1722-1728(15 Feb 1978). 

The problem of calculating circular dichroism (CD) spectra 
for aggregates of chromophores with nonoverlapping wavefunctions 
is formulated in a general way with regard to band shapes. An 
immediate consequence of this formulation is that a series of exact 
and approximate results derived previously for aggregate absorption 
spectra apply to CD as well. It is shown that the contribution to 
aggregate CD from magnetic transition dipoles of the individual 
chromophores can always be written as a function of the intrinsic 
CD of the noninteracting chromophores. It is further shown, making 
use of a specific example, that there are whole classes of aggregate 
CD spectra which arise solely as a consequence of finite bandwidths. 
These spectra are qualitatively different from what is expected in the 
exciton limit, i.e., the limit of vanishing bandwidth. 


29840 Sum-frequency generation via a resonant quadrupole tran- 
sition in sodium. Bethune, D.S.; Smith, R.W.; Shen, Y.R. (Physics 
Department, University of California, Berkeley, California 94720). 
Phys. Rev., A; 17: No. 1, 277-292(Jan 1978). 

We show that second-order nonlinear optical processes such 
as sum and difference generation can be observed in isotropic media, 
despite the fact that such processes are forbidden in the electric- 
dipole approximation. A theoretical treatment of quadrupole sum- 
and difference-frequency generation is given, which includes the 
effects of spin-orbit and Zeeman splittings. The quadrupole nonlinear 
susceptibility is evaluated and expressions for phase matching and 
output power are found. We have generally confirmed the theoreti- 
cal predictions by observing quadrupole sum-frequency generation 
of ultraviolet light in sodium vapor. Deviations of the data from the 
simple theory can be satisfactorily accounted for by the effects of 
two-photon saturation, induced index of refraction changes, and 
single- and multi-photon absorption. Generalization of the dipole 
forbidden susceptibilities to the case of quadrupole-pumped process- 
es is discussed, with difference-frequency generation in Cs vapor 
considered as an example. 


29841 Artificial polarization anomalies from holographic grat- 
ings. Cowan, J.J. (Oak Ridge National Lab., TN); Arakawa, E.T. 
Opt. Commun.; 21: No. 3, 428-431(Jun 1977). 

An aluminum reflection grating made holographically was 
found to display polarization anomalies when illuminated with p- 
polarized light. Additional anomalies were detected for both p- and 
s-polarizations after the grating was coated with a layer of dielectric 
(410 nm of photoresist). These new anomalies are interpreted in 
terms of the optical guided modes of a thin film dielectric waveguide 
bounded on one side by metal and on the other by vacuum. 3 figures. 


STATISTICAL PHYSICS AND THERMODYNAMICS 


29842 Experimental confirmation of renormalization: group pre- 
diction of critical concentration fluctuation rate in hydrodynamic limit. 
Chen, S.H.; Lai, C.C.; Rouch, J. (Massachusetts Institute of Tech- 
nology, Cambridge, Massachusetts 02139). J. Chem. Phys.; 68: No. 4, 
1994-1995(15 Feb 1978). 

Our independent measurements of shear viscosity, scattered 
light intensity, and Rayleigh linewidths of the critical mixture of 
nitrobenzene-n-hexane system support the recent renormalization- 
group calculation that shows that in the hydrodynamic limit the 
concentration diffusion coefficient is consistent with D=k/sub B/T/ 
Sazeta/sub s/é, within the experimental error. 


29843 Brownian motion of coupled nonlinear oscillators: Therma- 
lized solitons and nonlinear response to external forces. Trullinger, 
S.E.; Miller, M.D.; Guyer, R.A.; Bishop, A.R.; Palmer, F.; Krum- 
hansl, J.A. (Department of Physics, University of Southern Califor- 
nia, Los Angeles, California 90007). Phys. Rev. Lett.; 40: No. 4, 206- 
210(23 Jan 1978). 

We study the steady-state dynamical behavior of a set of 
torsion-coupled pendula in the presence of damping, fluctuating 
thermal torques, and constant applied torque. For small applied 
torque, the average angular velocity of the pendula at low tempera- 
ture is associated with the motion of thermalized sine-Gordon soli- 
tons, and, as the torque is increased, the velocity response becomes 
strongly nonlinear. These results can be used to describe nonlinear 
response in Josephson transmission lines and weakly pinned one- 
dimensional charge-density-wave condensates. 
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ELECTRICITY AND MAGNETISM 


29844 (UCRL—52315) Direct time-domain techniques for tran- 
sient radiation and scattering. Miller, E.K.; Landt, J.A. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 1 Jul 1976. 
Contract W-7405-ENG-48. 87p. Dep. NTIS, PC A0OS5/MF AOl. 

A tutorial introduction to transient electromagnetics, focusing 
on direct time-domain techniques, is presented. Physical, mathemat- 
ical, numerical, and experimental aspects of time-domain methods, 
with emphasis on wire objects excited as antennas or scatters are 
examined. Numerous computed examples illustrate the characteris- 
tics of direct time-domain procedures, especially where they may 
offer advantages over procedures in the more familiar frequency 
domain. These advantages include greater solution efficiency for 
many types of problems, the ability to handle nonlinearities, im- 
proved physical insight and interpretability, availability of wide- 
band information from a single calculation, and the possibility of 
isolating interactions among various parts of an object using time- 
range gating. 


MATHEMATICAL PHYSICS 


29845 Exact propagators for quadratic Hamiltonians. Tiko- 
chinsky, Y. (Center for Theoretical Physics, Department of Physics 
and Laboratory for Nuclear Science, Massachusetts Institute of 
Technology, Cambridge, Massachusetts 02139). J. Math. Phys. 
(N. Y.); 19: No. 4, 888-891(Apr 1978). 

The problem of finding the exact propagator for a given 
quadratic Hamiltonian is presented as an initial-value problem : a 
form suitable for both analytic and numerical computation. We 
illustrate the method by finding the propagator for (a) the Hamilton- 
ian with constant coefficients and (b) and (c) Hamiltonians associated 
with damped harmonic motion. 


29846 Scaling invariance of helical curve motion and soliton 
equations. Pereira, N.R. (Lawrence Berkeley Laboratory, Berkeley, 
California 94720). J. Math. Phys. (N.Y.); 19: No. 4, 898-900(Apr 
1978). 

The scaling properties of the equations describing the motion 
of helical curves determine the scaling of the associated nonlinear 
evolution equations. Only two polynomial scaling-invariant evolu- 
tion equations can be found. Of these, the nonlinear Schroedinger 
equation has the physically correct scaling invariance, but the modi- 
fied Korteweg-de Vries can not be connected to realistic helical 
curves. 


FUSION ENERGY 


REFER ALSO TO CITATION(S) 28647 


29847 (NTIS/PS—77/0820) Electron beam fusion (a bibliogra- 
phy with abstracts). Report for 1964-Aug 77. Grooms, D.W. (National 
Technical Information Service, Springfield, Va. (USA)). Oct 1977. 
76p. NTIS PC NO1/MF NO1. 

The bibliography cites research on using electron beams to 
initiate fusion as an alternative to laser fusion. Theoretical and 
experimental research concerned with the generation and dynamics 
of relativistic electron beams and their interaction with high atomic 
number materials is included. (This updated bibliography contains 71 
abstracts, 14 of which are new entries to the previous edition.) 


29848 (NTIS/PS—77/0865) Laser fusion (a bibliography with 
abstracts). Report for 1964-Sep 77. Grooms, D.W. (National Techni- 
cal Information Service, Springfield, Va. (USA)). Oct 1977. 252p. 
NTIS PC NO1/MF NO1. 

The bibliography cites research on target fabrication, laser 
implosion instability, and laser produced plasma studies. Soviet de- 
velopments in laser fusion are included. (This updated bibliography 
contains 247 abstracts, 82 of which are new entries to the previous 
edition.) 


29849 (NTIS/PS—77/0874) Nuclear fusion (a bibliography with 
abstracts). Report for 1971-Sep 77. Grooms, D.W. (National Techni- 
cal Information Service, Springfield, Va. (USA)). Oct 1977. 222p. 
NTIS PC NO1/MF NO1. 

The bibliography cites research on the initiation of thermonu- 
clear reactions by the control of high temperature plasmas. Studies 
are included on MHD and various fusion ‘devices; e.g., Stellarators, 
Tokamaks, Elmax, and magnetic mirrors. Studies sponsored solely 
by ERDA are excluded. (This updated bibliography contains 217 
abstracts, 48 of which are new entries to the previous edition.) 


FUSION ENERGY 


PLASMA RESEARCH 


PLASMA CONFINEMENT AND HEATING 


29850 (COO—3077-102) Supplementary heating of fusion plas- 
mas by means of Alfven waves. Tataronis, J.A.; Grossmann, W. (New 
York Univ., N.Y. (USA). Courant Inst. of Mathematical Sciences). 
Sep 1977. Contract EY-76-C-02-3077. 104p. Dep. NTIS, PC A06/ 
MF AOI. 

A comprehensive treatment of the theory of rf energy absorp- 
tion in inhomogeneous plasmas by means of Alfven waves is present- 
ed. A straight cylindrical plasma column whose motion is governed 
by linearized ideal magnetohydrodynamics (MHD) is assumed to be 
surrounded by a vacuum region in which an ideal coil consisting of 
surface currents is placed. The coil is oscillated at frequencies which 
lie in the MHD continuous spectrum of local Alfven frequencies of 
the inhomogeneous plasma leading to the occurrence of local Alfven 
resonances. A rigorous self-consistent analysis of the resulting reso- 
nant energy absorption is presented along with calculations relevant 
to present and future fusion devices. Specifically, the experimentally 
useful coil impedance is calculated for a plasma-vacuum-coil-wall 
system with realistic nonuniform plasma profiles corresponding to 
present day Tokamak and Scyllac devices. Impressively large cou- 
pling and absorption is indicated for such devices independent of the 
value of total plasma f. Significant differences occur however for 
variations in the spatial plasma profiles. Consequently accurate scal- 
ing estimates of Alfven wave absorption are not possible without 
solving the complete nonuniform problem. 


29851 Z pinch of a gas jet. Shiloh, J.; Fisher, A.; Rostoker, N. 
(Physics Department, University of California, Irvine, California 
92717). Phys. Rev. Lett.; 40: No. 8, 515-518(20 Feb 1978). 

A modified version of the vacuum spark experiment, in which 
a jet of argon is injected from the anode, is described. Experiments 
on a 1.26-kJ system have shown a strong pinching of the plasma with 
good reproducibility. The pinched plasma (~ 20 ns lifetime) is 
submillimeter in size with estimated temperature of 6-9 keV and 
density > or = 10"*e/cm*. Advantages of such a device for the 
study of high-density plasmas and scaling up are discussed. Results 
are compared to vacuum spark and exploding wire experiments 
performed on the same system. 


29852 Anomalous electron-ion energy transfer in a relativistic- 
electron-beam-heated plasma. Sethian, J.D.; Hammer, D.A.; Whar- 
ton, C.B. (U. S. Naval Research Laboratory, Washington D. C. 
20375). Phys. Rev. Lett.; 40: No. 7, 451-454(13 Feb 1978). 

Studies at Cornell University show experimental evidence for 
an anomalous electron-ion energy transfer in a relativistic-electron- 
beam-heated plasma that is 10° times faster than can be predicted by 
classical processes. Electron cooling, ion heating, and a constant 
total plasma perpendicular energy on a time scale of ~ 1 sec after 
electron-beam injection are consistent with an empirically derived 
electron-ion energy equipartion time in the presence of current- 
driven instabilities. 


29853 Interferometric confirmation of radiation-pressure effects 
in laser-plasma interactions. Attwood, D.T.; Sweeney, D.W.; Auer- 
bach, J.M.; Lee, P.H.Y. (Lawrence Livermore Laboratory, Univer- 
sity of California, Livermore, California 94550). Phys. Rev. Lett.; 40: 
No. 3, 184-187(16 Jan 1978). 

Interferometric data resolved to 1 ym and 15 psec confirm 
the significant role of radiation pressure during high-intensity laser- 
plasma interactions. Specifically observed manifestations include 
electron density shelves, and small- and large-scale deformations of 
transverse isodensity of surfaces. 


29854 Free plasma pinch in a high-pressure gas. Alanakyan, Y.R. 
(All-Union Research Institute of Physicotechnical and Radiotechni- 
cal Measurements). JETP Lett. (USSR) (Engl. Transl.); 26: No. 3, 
125-127(5 Aug 1977). 

A theory is proposed for a stationary plasma pinch with high 
electron temperature and in dynamic equilibrium with a surrounding 
dense gas. 


29855 Transverse particle losses in an ambipolar plasma trap. 
Ryutov, D.D.; Stupakov, G.V. (Nuclear Physics Institute, Siberian 
Division, USSR Academy of Sciences). JETP Lett. (USSR) (Engl. 
Transl.); 26: No. 3, 174-177(5 Aug 1977). 

It is shown that the absence of axial symmetry of the magnet- 
ic field in an ambipolar trap leads to an appreciable growth of the 
transverse losses in comparison with the classical ones. 


PLASMA DIAGNOSTICS 


29856 (COO—4020-4) Studies of end loss from a theta pinch 
using a Twyman—Green interferometer. Scientific report 77-4. Free- 
man, R.S. (Pennsylvania State Univ., University Park (USA)). Nov 
1977. Contract EY-76-S-02-4020. 116p. Dep. NTIS, PC A06/MF 
AOl. 
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The transient rate of flow of plasma from the ends of a short, 
high density, low temperature linear theta pinch was studied experi- 
mentally and analytically. Diagnostic devices were used to study the 
discharge and plasma properties; these included a Rogowski coil, a 

field probe and a Twyman-Green double pass interfero- 
meter which was illuminated by a 7 mW He—He laser. The interfer- 
ometer was used to monitor passage of fringes with respect to 
time at two radial positions simultaneously by the use of a photode- 
tector consisting of two fast silicon photodiodes with supporting 
circuitry. One complete fringe represented a change in number 
density of 2.942 x 10’*cm=* 
29857 Novel interferometer for the measurement of plasma densi- 
ty. Jacobson, A.R.; Call, D.L. (University of California, Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico 87545). Rev. Sci. 
Instrum.,; 49: No. 3, 318-320(Mar 1978). 

This report describes an interferometer recently developed 
and tested in prototype form. The device combines certain features 
of predecessor interometers but in a module which, subject to 
limitations on path-length and bandwidth, is simpler to use. 


29858 uv photoion density measurements using a high-pressure 
Langmuir probe. Santiago, J.; Robinson, A.M. (Department of Elec- 
trical Engineering, University of Alberta, Edmonton, Alberta, 
Canada T6G 2G7). J. Appl. Phys.; 49: No. 2, 584-589(Feb 1978). 

Volume ionization produced in Ar by uv photoions was 
measured using a fast rotating Langmuir barns The uv radiation 
was obtained from an electric discharge and collimated to produce a 
—— lasma. Measurements were performed for pressures of 
100, 200, 400, and 600 Torr and distances of 2.5-10.2 cm from the 
discharge. Plasma decay was observed from 50 to 350 ps after the 
discharge was fired and was attributed to radial expansion by ambi- 
polar diffusion and volume recombination. By an extrapolation proc- 
ess, the initial photoion density can be obtained; its distance depen- 
dence suggests two-photon ionization of Ar. The results are also 
com to other measurements found in the literature. 


29859 Broadening of the Lyman-a lines of hydrogen and hydro- 
genic ions in dense plasmas. Griem, H.R. (University of Maryland, 
ad Park, Maryland 20742). Phys. Rev., A; 17: No. 1, 214-217(Jan 
1 ; 


Theoretical estimates are proposed for the profiles of the 
central components of Lyman-a lines for conditions where Stark 
effects caused by high- and low-frequency fields are more important 
than fine-structure splitting. An experiment-theory discrepancy of a 
factor ~2 for hydrogen Lyman-a lines is removed by allowing also 
for electron-produced low-frequency fields. 


29860 Stark broadening in hot, dense, laser-produced plasmas: A 
two-component, two-temperature formulation. Tighe, R.J.; Hooper, 
C.F. . (Physics Department, University of Florida, Gainesville, 
Florida 32611). Phys. Rev., A; 17: No. 1, 410-413(Jan 1978). 
Broadened Lyman-a and Lyman-f x-ray profiles from hydro- 
genic, high-Z radiators immersed in a hot, dense P some are present- 
ed. Particular attention is given to broadened profiles originating in a 
plasma where there are two ionic species and in which ions and 
electrons have different temperatures. The applicability of these 
calculations to early laser-fusion experiments is ecested. 


29861 High-luminosity x-ray spectrograph with vertical focusing 
for laser plasma studies. Shevel’ko, A.P. (P. N. Lebedev Physics 
Institute, Academy of Sciences of the USSR, Moscow). Sov. J. 
Quant. Electron. (Engl. Transl.); 7: No. 9, 1149-1150(Sep 1977). 

A description is given of the construction and characteristics 
of a concave-mica-crystal x-ray spectrograph for laser plasma stud- 
ies. The high luminosity of this spectrograph makes it ible to 
record the complete satellite structure of the spectra of Al xii-Al xiii 
and Ti xxi ions in a single laser heating pulse (energy up to 30 J, 
duration 4 nsec, and A= 1.06 yp). 


29862 Determination of electron temperatures during initial 
phases of tokamak by an improved time-history method of 
spectral lines. Kasai, S.; Funahashi, A.; Sugie, T.; Mori, K. (Jpn At 
raed Res Inst, Ibaraki). J. Phys. Soc. Jpn.; 43: No. 1, 310-317(Jul 


Temporal variations of intensities of spectral lines in a 
normal-incidence vacuum ultra-violet region emitted from oxygen 
and carbon impurities of tokamak plasmas have been studied both 
experimentally and theoretically. Experimental results have been 
compared with theoretical ones calculated numerically by using a 
plasma model. The initial rise of electron temperature has been 
estimated in such a way that the peak-times for spectral lines in 
successive states of ionization coincide in both experimental and 
numerically-calculated results. The estimated electron temperatures 
are found to be consistent with those obtained from measurements of 
ruby-laser light scattering and soft X-ray spectra. 17 refs. 


Picosecond x-ray spectral studies. Attwood, D.T.; Cole- 
man, L.W. (Univ of Calif, Lawrence Livermore Lab). SPIE Semin. 
Proc.; 97: 318-324(1977). 
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A description is given of the use of the Livermore 15 psec x- 
ray streak camera to record x-ray emissions in the 1-10 keV range. 
The authors report significant progress during the past year in 
defining the camera as a quantitative diagnostic instrument, and its 
implementation for multi-channel, time resolved K-edge filter mea- 
surements. Data is presented which describes x-ray emission from a 
laser imploded 87 $mu$m diameter glass shell. Channels centered at 
2.6, 4.0 and 5.3 keV provide temporal information which are related 
to the absorption and compression phases of laser heating. The 
relative spectral content is found to be in agreement with standard, 
time integrated measurements. 19 refs. 
29864 Time-resolved x-ray pinhole photography of compressed 
laser fusion targets. Attwood, D.T. (Univ of Calif, Lawrence Liver- 
more Lab). SPIE Semin. Proc.; 97: 325-332(1977). 

The Livermore x-ray streak camera to temporally record x- 
ray pinhole images of laser compressed targets is discussed. Use is 
made of specially fabricated composite x-ray pinholes which are near 
diffraction limited for 6 A x-rays, but easily aligned with a He-Ne 
laser of 6328 A wavelength. With a 6 $mu$m x-ray pinhole, the 
overall system can be aligned to 5 $mu$m accuracy and provides 
implosion characteristics with space-time resolutions of approximate- 
ly 6 $mu$m and 15 psec. Acceptable criteria for pinhole alignment, 
requisite x-ray flux, and filler characteristics are discussed. Implosion 
characteristics are presented. 24 refs. 


29865 Image converter camera optical measurements in laser 
fusion research. Leonard, T.; Charatis, G.; Gredell, M.; Ash, J. 
(KMS Fusion, Inc, Ann Arbor, Mich). SPIE Semin. Proc.; 97: 333- 
338(1977). : 

High s optical measurements in the picosecond regime 
play a crucial role in any laser fusion program. Image converter 
streak cameras have been used to study a high power neodymium/ 

ass laser system and to observe target response to the laser pulse. 

xperimental techniques and results of several studies are discussed. 
A “pulse stacker” produced the desired pulse shape in 30 psec steps. 
These stacked trains were monitored at various points along the laser 
system. Perturbations of the pulse train as it propagates be the 
laser are most evident at the final output where examples of pulse 
splitting and breakup, which occur in extreme situations, are shown. 
Target diagnostic studies include incident and nonabsorbed laser 
energy pulse shape and blast-wave photographs to determine ab- 
sorbed energy. 7 refs. 


29866 Shadowgraph and interferometry experiments with a ten- 
picosecond light source at various wavelengths, McClean, E.A.; 
Lehmberg, R.H.; McMahon, J.M.; Ripin, B.H.; Stamper, J.A.; 
Bodner, S.E. (Nav Res Lab, Washington, DC). SPIE Semin. Proc.; 
97: 396-400(1977). 

A very fast (approximately 10 psec) laser light source has 
been constructed which can be used to make ene A ay interfer- 
ometry, and other diagnostic photographs useful in laser fusion 
studies. To produce this pulsed light source, a portion of the 100 
psec main Nd:glass laser pulse is split off, set through CS$sub 2$ 
cells to produce a frequency chirp, and then optically compressed by 
diffraction gratings. By frequency converting the output pulse, one 
can perform studies at frequencies other than the fundamental (i.e., 
harmonic or Raman-shifted frequencies). The compressed pulse is 
absolutely time-synchronized with the main laser pulse. Shadow- 
grams taken using this technique are shown. 8 refs. 


29867 Some mechanical aspects of the multi-channel TV-Thom- 
son scattering apparatus on the PLT machine. Foote, V.S.; Christie, 
R.S. (Princeton Univ., NJ). pp 371-373 of Proceedings of the seventh 
symposium on engineering problems of fusion research. Vol. I. 
Lubell, M.S. (ed.). New York; Institute of Electrical and Electronics 
Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

A Thomson Scattering Apparatus with the ability to simulta- 
neously determine electron temperature and density at 56 points 
across a 90 centimeter chord of PLT plasma has been operating for 
approximately sixteen months. In addition to providing multipoint 
resolution of plasma parameters at a selected single point in time, the 
apparatus can be scanned to any of tem radial chord positions. In 
brief, a laser beam some six meters below the PLT centerline is 
deflected upward through one of ten sets of ports at the desired 
major radius, passing through the plasma to a beam dump above the 
machine. A polychromator, mounted to scan radially to the selected 
beam position views the light scattered from a 3mm diameter by 
900mm high volume at 56 equispaced points 12mm high, while 
simultaneously monitoring the background (plasma) light at 20 
points some 3mm to the left of the laser beam volume. An f/3 wide- 
angle lens images these points on fiber-optic bundles which rectify 
and transpose (in six degrees) the image for the polychromator. The 
76 images are dispersed from 6900 to 5500A and imaged on an 
image-intensifier/coupler/SIT vidicon train. The 80 high by 20 wide 
(56 signal/20 background/ 4 blank x 20 at 70A) raster is read out, 
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digitized and stored for analysis and presentation before the next 
shot. In addition to a short survey of the over-all system, the design 
of the laser beam deflector (25 micro-radian accuracy) and the 
circulating coolant system (-35°C) for the SIT Vidicon target are 
covered in more detail. 


29868 Multichannel A/D subsystem for text data acquisition. 
Caldwell, G.S.; Patterson, D.M.; Macmahon, A.B. (Univ. of Texas, 
Austin). pp 387-391 of Proceedings of the seventh symposium on 
engineering problems of fusion research. Vol. I. Lubell, M.S. (ed.). 
om Institute of Electrical and Electronics Engineers Inc. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

A multichannel A/D subsystem (MAD) is being designed and 
built to handle the major data acquisition load from the Texas 
Experimental Tokamak (TEXT). MAD is designed to accept up to 
64 K words of 16-bit data at a maximum total rate of 1 MHz from up 
to 80 input channels. MAD will be implemented using low-power 
Schottky devices. A microprogrammed architecture using Ad- 
vanced Micro Devices 2900 series logic was chosen to provide 
speed, flexibility, lower parts count, and regularity. MAD consists of 
a series of amplifier and A/D modules, a controller, a buffer 
memory, and a control interface on a PDP-11/34. Each MAD 
module will contain two 100 kHz channels or four 10 kHz channels. 
Each channel has its own tract-and-hold and A/D feeding a 
common FIFO for the module which provide buffering to the rest of 
the system. The A/D modules are linked by a common 20-bit bi- 
directional bus to the controller. The controller's function is to 
receive data from the modules and write it to a dual-ported, buffer 
memory on the PDP-11/34. The controller is organized around an 
internal 16-bit bus which services a micro-processor, computer inter- 
face registers, a FIFO for data buffering to the buffer memory, local 
memory for address, count, flag, and miscellaneous data storage, and 
the interface to the modules. This network is under the control of a 
250 nS cycle time, pipelined microcontroller driven by a 64-bit x 1 K 
control memory. Basic data movement is handled by a tight 1 
microsecond microcode loop. The microcode has access to a large 
number of internal and external flags for testing in order to fully 
monitor the status of the MAD data collection system. Control 
communication with the 11/34 is through six interface registers 
which also provide a comprehensive maintanance capability. Dual 
porting the buffer memory frees the 11/34 during a shot while 
providing efficient data transfers after a shot. 


29869 Scanning drive for visible spectrum monochromator. Bohr, 
A.H.; Christie, R.S. (Princeton Univ., NJ). pp 402-405 of Proceed- 
ings of the seventh symposium on engineering problems of fusion 
research. Vol. I. Lubell, M.S. (ed.). New York; Institute of Electrical 
and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

A ten millisecond scan drive, having vertical and horizontal 
scan capability, 200 to 4 millisecond scan rate, and reversible scan 
direction, was designed and fabricated for plasma scan of the Prince- 
ton PLT and PDX machines. This paper describes the optical, 
mechanical and electrical considerations and the application of 
standard commercial products for rapid fabrication and low cost. 
Remote operation was provided including an optical system which 
automatically removed one element during horizontal scan to main- 
tain good energy distribution to the monochromator vertical slit. 
The scan drive includes an insulated section to isolate the drive from 
experimental machine voltages and locates the drive motors and 
controls in a reduced magnetic flux region, due to the experiment, to 
minimize magnetic field effects on the drive system. Considerations 
applicable to a follow-on near-ultraviolet spectrum scan drive oper- 
ating in a vacuum are briefly discussed. 


29870 PLT ion temperature system design and operation. 
Murray, H.; Heim, W.J. (Princeton Univ., NJ). pp 410-414 of Pro- 
ceedings of the seventh symposium on engineering problems of 
fusion research. Vol. I. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

Although most energy storage systems, due to their simplic- 
ity, do not require computer aided design, it proved to be beneficial 
for the arc supply. The combination of long pulse, required regula- 
tion and size constraints justified the time and expense at the comput- 
er. The failure of the polyester film capacitors proved to be a 
marginal design rather than an inherent problem with polyester 
capacitors. The ion temperature power system has proved adequate 
for present requirements and retains potential for minor upgrade to a 
higher power system. 
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29871 Air driven fiber optic coupled pulser system for ZT-40. 
Nunnally, W.C.; Brousseau, A.T. (Los Alamos Scientific Lab., NM). 
pp 415-417 of Proceedings of the seventh symposium on engineering 
problems of fusion research. Vol. I. Lubell, M.S. (ed.). New York; 
a of Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The design, construction, and operation of an air powered 
fiber optic coupled pulser system for initiating various hy -voltage 
systems in the PZ T-40 experiment is displayed. The air fiber optic 
system provides complete electrical isolation of the experimental 
high-voltage circuits from the digital timing and control circuits. In 
addition, this pulser system prevents cross talk between individual 
output channels and eliminates trigger system ground loops. The 
system uses an additional fiber optic bundle to confirm pulser output 
in the screen room. 


PLASMA KINETICS - GENERAL 


29872 (UCRL—50025-77-2) Electronics Engineering Depart- 
ment quarterly report No. 2, 1977. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 5 Oct 1977. Contract W-7405- 
ENG-48. 35p. Dep. NTIS, PC A03/MF AO1. 

Separate abstracts were prepared for each of the five included 
sections. (MOW) 


29873 Stimulated emission from relativistic electrons passing 
through a spatially periodic transverse magnetic field. Kroll, N.M.; 
McMullin, W.A. (Department of Physics, B-019, University of Cali- 
fornia, San Diego, La Jolla, California 92093). Phys. Rev., A; 17: No. 
1, 300-308(Jan 1978). 

Stimulated emission from a relativistic beam of electrons 
passing through a spatially periodic right-hand circularly polarized 
magnetic field is considered. The amplification is found to be due to 
a ponderomotive bunching of the electrons. The effect is completely 
classical and for an infinite interaction distance a dispersion relation, 
which takes into account sp: a effects, describing the scat- 
tered field is derived. Conditions on the pump field amplitude, beam 
density, and momentum spread of the beam for emission from 
individual electrons to occur or for emission from plasma oscillations 
to occur are examined. Also, emission from individual electrons over 
a finite interaction distance is considered and gain is determined for 
distances less than an e-folding length. 


29874 Numerical experiment on two-dimensional electron liquids. 
Thermodynamic properties and onset of short-range order. Totsuji, H. 
(Department of Physics, University of Tokyo, Bunkyo-ku, Tokyo 
113). Phys. Rev., A; 17: No. 1, 399-406(Jan 1978). 

Thermodynamic properties of two-dimensional electron liq- 
uids are determined by numerical experiments over the domain of 
the plasma parameter € = 27ne*/T?, 0.05 < or = € < or = 5x 10% 
where n, e, and T denote the number density, the unit charge, and 
the temperature in energy units, respectively. The correlation energy 
thus obtained is consistent with both the result of the plasma- 
parameter expansion calculation and that of earlier numerical experi- 
ments in the high-density domain. The pair correlation function g(r) 
agrees with the analytical result when € is small. Short-range order 
appears at the critical plasma parameter €/sub sr/ in the range 10 < 
€/sub sr/ < 15. It is pointed out that the two-dimensional screening 
function h(r) = In{g(r) + 1] + e?/Tr is approximately a linear 
function of the radius r in the short-range domain, as in the case of 
three dimensions. 


PLASMA KINETICS - EXPERIMENTAL 


29875 (UCRL—50025-77-2, pp 26-30) High current relativistic 
beam propagates stably in gas surrounded by nonconducting walls. 
Clark, J.C. 5 Oct 1977. 


In Electronics Engineering Department quarterly report No. 
2, 1977. 


LLL has been studying the propagation of high current 
electron beams for a number of years to understand their behavior 
for use in a variety of experimental uses. Our latest experiments have 
shown that a mildly relativistic electron beam of 10 to 15 kA and a 
pulse width of 30 to 40 ns can propagate stably and with no net 


current transfer in insulating tubes filled with neutral gases. These 
experiments have been performed in the Magnetic Fusion Energy 
program where Electronics Engineering has been operating an elec- 
tron beam accelerator, designing some of the diagnostics, such as 
laser interferometers, and performing the experiments. This article 
briefly describes our experimental observations. 


29876 Stark broadening of hydrogen lines in plasmas. Lisitsa, 
V.S. Sov. Phys. - Usp. (Engl. Transl.); 20: No. 7, m603-6300ul 1977). 

The results of theoretical and experimental studies of the 
Stark broadening of hydrogen lines in plasmas made during the last 
10-15 years are reviewed. Plasmas jet the hydrogen atom are the 
objects in which specific features of the Coulomb interaction mani- 
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fest themselves most clearly. The statistics of the Coulomb micro- 
field produced by the ions and electrons in a plasma (with allowance 
for the effects of screening and ion-ion correlations) and the tempo- 
ral fluctuations of that microfield are discussed briefly. The dynam- 
ics of the interaction of the plasma microfield with the radiating 
atom is analyzed in detail. In addition to discussing the well known 
approximations in the theory of line broadening-the impact and 
statistical approximations-considerable attention is given to the inter- 
mediate spectral region in which both those approximations break 
down. The possibility of describing this region is due to a specific 
(four-dimensional) symmetry of the hydrogen atom, which makes it 
possible to find accurate wave functions for the atom in the field of 
the charged particle responsible for the broadening. The accurate 
solution is used to analyze the transition from electron-impact broad- 


ening to statistical broadening in the wing of the line. Considerable 
attention is given to the thermal motion of the ions and the related 
“reduced mass effect” that manifests itself at the centers of the 
Balmer lines. The basic experimental results that make it possible to 
test the conclusions of existing theory and to discern new problems 
are —— The quantum formulation of the line-broadening 
problem is discussed, as well as line broadening for hydrogenlike 


PLASMA PRODUCTION 


29877 Significance of the distribution of hot spots on the inter- 
pretation of laser produced plasma experiments. Arad, B.; Eliezer, S. 
(Plasma Physics Department, Soreq Nuclear Research Center, 
Yavne, Israel). Appl. Phys. Lett.; 32: No. 7, 401-402(1 Apr 1978). 

It is shown here that experimental results from different laser 
devices cannot be compared unless proper care is taken of the 
distributions of the hot spots. 


29878 New continua for absorption py from 40 to 2000 
A. Carroll, P.K.; Kennedy, E.T.; O'Sullivan, G. (Physics Depart- 
ment, University College, Dublin, Ireland). Opt. Lett.; 2: No. 3, 72- 
74(Mar 1978). 

The spectra of plasmas produced by focusing the output of a 
Q-switched ruby laser (output 1 J) on the rare-earth metals have 
been studied. From samarium (Z=62) to ytterbium (Z=70), strong 
quasi-uniform continua are emitted in the wavelength range 40-2000 
A. Line emission from the target elements is absent over most of this 
wavelength region, particularly below about 600 A. The use of these 
continua as simple, reliable background sources for absorption spec- 
troscopy in the vacuum-ultraviolet and soft x-ray region down to 40 
A is demonstrated. 


29879 Ion confinement in pulsed laser-produced plasmas. Mus- 
setto, M.S.; Krishnan, M.; Avivi, P.; Hirshfield, J.L.; Segal, D. 
(Mason Laboratory, Yale University, New Haven, Connecticut 
06520). Phys. Rev. Lett.; 40: No. 5, 321-324(30 Jan 1978). 

The customary free expansion to the walls of ions in a pulsed, 
yt ae plasma in vacuum has been shown to be inhibited 
significantly by the rapid injection of an intense electron current 
from the laser target. In this manner liter-volume, n ~ 10'* cm™, 
high-Z, highly ionized plasmas with mean ion lifetimes > 100 psec 
have been produced. 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 29934 


29880 (COO—3077-146) MHD stability for a class of tokamak 
equilibria with fixed boundary. Kerner, W. (New York Univ., N.Y. 
(USA). Courant Inst. of Mathematical Sciences). Aug 1977. Contract 
EY-76-C-02-3077. 32p. Dep. NTIS, PC A03/MF AO1. 

The stability behavior with respect to internal modes is dis- 
cussed for a class of tokamak equilibria with non-circular cross- 
sections and essentially flat current profiles. The stability analysis is 
performed numerically with the help of a normal mode code, which 
extremizes the Lagrangian of the system. It is found that the Mercier 
criterion is both necessary and sufficient for stability. Strong numeri- 
cal evidence for this result is given. MHD-stable high-beta equilibria 
exist in this model. 


29881 (LAPS—33) Temperature gradient and electron gyrora- 
dius effects on lower hybrid drift—drift cyclotron instabilities. 
McBride, J.B.; Hamasaki, S. (Science Applications, Inc., Boulder, 
Colo. (USA). Lab. for Applied Plasma Studies). Dec 1977. Contract 
wo 22p. (SAI—77-983-LJ). Dep. NTIS, PC A02/MF 

Electron and ion temperature gradients as well as finite 
electron gyroradius (k rho/sub e/ approximately greater than 1) 
have been retained to analyze the stability of drift waves from the 
lower hybrid down to the ion cyclotron frequency. The instability 
conditions indicate the importance of these modes over this entire 
frequency range in a variety of applications. 
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29882 (PPPL—1412) Ion-beam-driven lower-hybrid instability 
and resultant anomalous beam slowing. Seiler, S.; Yamada, M. (Prin- 
ceton Univ., N.J. (USA). Plasma Physics Lab.). Jan 1978. Contract 
EY-76-C-02-3073. 65p. Dep. NTIS, PC A04/MF A011. 

A lower-hybrid instability with ion cyclotron harmonics is 
observed to be driven by an ion beam injected obliquely to the 
magnetic field confining the isothermal plasma of the Q-1 double 
plasma device. The instability occurs with the injection of a low 
density, low velocity beam and propagates normal to the field with 
ee velocity w/k/sub perpendicular/ approximately equal to u/sub 

//sub perpendicular/, the perpendicular velocity component of the 
spiraling ions. The frequency spectrum, propagation, and growth 
rate are all in good agreement with a numerical calculation based on 
linear kinetic theory. Pulsed beams are used to follow the instability 
from the linearly growing stage to nonlinear saturation. The anoma- 
lous perpendicular momentum loss of the beam is examined by both 
direct energy analysis and by measurements of the resultant beam 
orbit modifications. By varying the beam parameters, a transition of 
the nonlinear saturation mechanism from the quasilinear to the 
trapping regime is demonstrated. 


29883 Two-dimensional simulation of the hydromagnetic Ray- 
leigh-Taylor instability in an imploding foil plasma. Roderick, N.F.; 
Hussey, T.W.; Faehl, R.J.; Boyd, R.W. (Air Force Weapons Labora- 
tory, Kirtland AFB, New Mexico 87117). Appl. Phys. Lett.; 32: No. 5, 
273-275(1 Mar 1978). 

Two-dimensional (r-z) magnetohydrodynamic simulations of 
the electromagnetic implosion of metallic foil plasmas show, for 
certain initial configurations, a tendency to develop large-amplitude 
perturbations characteristic of the hydromagnetic Rayleigh-Taylor 
instability. These perturbations develop at the plasma magnetic field 
interface for plasma configurations where the density gradient scale 
length, the characteristic dimension for the instability, is short. The 
effects on the plasma dynamics of the implosion will be discussed for 
several initial foil configurations. In general, the growth rates and 
linear mode structure are found to be influenced by the plasma shell 
thickness and density gradient scale length, in agreement with 
theory. The most destructive modes are found to be those with 
wavelengths of the order of the plasma shell thickness. 


29884 Intense microwave generation by the negative-mass insta- 
bility. Uhm, H.; Davidson, R.C. (Department of Physics and 
Astronomy, University of Maryland, College Park, Maryland 
20742). J. Appl. Phys.; 49: No. 2, 593-598(Feb 1978). 

This paper examines the negative-mass stability properties of 
an E layer for transverse electric (TE) and transverse magnetic 
(TM) waveguide modes in a conducting cylinder. The analysis is 
carried out for a relativistic non-neutral E layer aligned parallel to a 
uniform axial magnetic field Boe/sub z/, within the context of the 
assumptions that the electron motion is ultrarelativistic (7yo>> 1) 
and that (v/yo)/sup 1/3/very-much-less-thanl, where v is Budker’s 
parameter and yomc? is the electron energy. One of the most 
important features of the analysis is that the axial energy spread can 
have a large influence on the stability behavior for both the TE and 
TM waveguide modes. By an appropriate choice of system param- 
eters, it is shown that the spectrum of microwave radiation generat- 
ed by the negative-mass instability can be very narrowband. 


29885 Temporal growth of filamentation instability in plasmas. 
Sodha, M.S.; Sharma, J.K.; Sharma, R.P.; Kaushik, S.C. (Depart- 
ment of Physics, Indian Institute of Technology, New Delhi-110029, 
India). J. Appl. Phys.; 49: No. 2, 599-602(Feb 1978). 

In this paper we have derived an expression for the growth 
rate of filamentation instability, valid for arbitrary intensity of the 
electromagnetic wave and upto plasma resonance (w/sub p/> or 
=o here w/sub p/ and wp are the field free plasma frequency and 
EM wave frequency respectively). In a collisionless plasma and on 
the short time scale (ttau/sub epsilon/, tau/sub epsilon/ being the 
energy relaxation time) in a collisional plasma, the nonlinearity arises 
on account of pondermotive force and consequent depletion of 
electrons in regions of large wave amplitude. On the time scale of 
energy relaxation time in a collisional plasma, the dominant nonlin- 
earity arises on account of preferential heating electrons. It is found 
that (i) maximum growth rate attains it’s maximum for an optimum 
intensity of the beam (ii) filamentation is predicted in the over dense 
plasmas (w/sub p/> wo). 


29886 Are drift-wave eigenmodes unstable. Ross, D.W.; Maha- 
jan, S.M. (Fusion Research Center, The University of Texas at 
Austin, Austin, Texas 78712). Phys. Rev. Lett.; 40: No. 5, 324-327(30 
Jan 1978). 

It is shown that the eigenmodes of the collisionless drift wave 
in slab geometry are stable. Previous studies yielding instability (the 
“universal” instability) were based upon an incomplete treatment of 
the electron dynamics; i.e., the principal part of the plasma disper- 
sion function was ignored. 


29887 “Absolute universal instability’ is not universal. Tsang, 
K.T.; Catto, P.J.; Whitson, J.C.; Smith, J. (Oak Ridge National 
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Laboratory, Oak Ridge, Tennessee 37830). Phys. Rev. Lett.; 40: No. 
. 8 327331000 Jan 1978). 

The roots of an improved analytic eigenvalue equation for the 
absolute universal or collisionless drift instability in a sheared mag- 
netic field are found numerically and compared with the eigenvalues 
obtained from a numerical solution of the exact differential equation. 
The startling result is that both techniques predict stability, no 
matter how weak the shear or how large the transverse wave 
number, in contradiction to all previous work. Stability is due 
primarily to the stabilizing influence of the nonresonant electrons. 


29888 Discharge cleaning experiment in the JFT-2 tokamak with 
surface observation by AES. Gomay, Y.; Tazima, T.; Fujisawa, N. 
(Japan Atomic Energy Research Institute, Tokai-Mura, Naka-Gun, 
o i-Ken, Japan). J. Vac. Sci. Technol; 15: No. 1, 103-110(Jan 

The effects of wall conditioning by tokamak discharges with 
low toroidal magnetic field have been studied by observing the 
concomitant changes in discharge characteristics, wall conditions, 
and residual gases. After 2500 shots of discharge cleaning, stable 
reproducible plasmas with Z/sub eff/=4.5 were obtained with the 
equilibrium surface composition of vacuum wall samples which 
consists of the limiter and wall materials (molybdenum and 304 
stainless steel, respectively), carbon, and oxygen. Depth profiling by 
Auger/sputter techniques shows that the mixed layers composed o 
the same elements as the surfaces were formed on the samples. The 
layers are thicker by 5-10 times on the sample located at the 
minimum inner radius of vacuum chamber than on the one located 
3.4 cm further away from the plasma. The results indicate that the 
wall condition is determined by deposition of the metallic particles 
during the discharge and adsorption of the residual gases during the 
interval between discharges. 


29889 Mode transition process in collisional drift waves and self- 
consistent plasma diffusion across a magnetic field. Jones, R. (Gen At 
mn Diego, Calif). Can. J. Phys.; 55: No. 15, 1356-1359(1 Aug 
1 : 

Drift wave induced cross field plasma transport is observed to 
destabilize new drift instabilities which then act to quench the 
original linear mode and enhance diffusion. 11 refs. 


29890 Elimination of MHD current instabilities of a toroidal 
plasma pinch by a feedback method. Demirkhanov, R.A.; Kirov, 
A.G.; Ruchko, L.F.; Sukachev, A.V.; Maiburov, V.B.; Nyushkov, 
A.V. JETP Lett. (USSR) (Engl. Transl.); 26: No. 2, 81-84(20 Jul 
1977). 

Experiments were performed on the elimination of the helical 
instability with the aid of a feedback system in an |=3 stellarator (R- 
O) with ohmic heating. It is shown that introduction of a feedback 
system makes it possible to exceed the threshold of the development 
of the m=2 instability and contain the plasma pinch in a new stable 
State. 


PLASMA WAVE PHENOMENA 


29891 Lower hybrid solitary waves. Yu, M.Y. (Institute for 
Theoretical Physics, Ruhr University, 463 Bochum, F. R. Germany). 
J. Math. Phys. (N. Y.); 19: No. 4, 816-818(Apr 1978). 

It is found that, in a magnetized plasma, finite amplitude 
lower hybrid waves can propagate as solitons consisting of localized 
density cavities together with doublets of electric field spikes. An 
analytical expression, as well as the corresponding evolution equa- 
tion, are derived for the small amplitude limit. Such solitons can also 
exist for many other waves having similar dispersive and nonlinear 
characteristics. 


29892 Propagation along a dielectric-rod waveguide embedded in 
a magnetoplasma. Basu, J.; Das, S.K. (Saha Institute of Nuclear 
fe Calcutta-9, India). J. Appl. Phys.; 49: No. 2, 925-928(Feb 
1 ’ 

This paper presents a study of the dispersion relation for 
propagation in the TM/sub Om/ mode along a dielectric-rod wave- 
_ uide immersed in collisionless plasma with a strong static magnetic 

eld in the direction of the rod axis. Dispersion characteristics, 


covering all plasma densities, are plotted for a typical value of the 
dielectric constant (€/sub d/) of the rod. A discussion of how the 
characteristics would change if €/sub d/ is varied is also presented. 
In particular, the special case in which €/sub d/=1 and the dielec- 
tric rod is replaced by a vacuum channel is investigated in detail. 


29893 Effect of trapped electrons on odd ‘drift’ modes in a 
tokamak. Mazur, V.A.; Mikhailovskii, A.B.; Shukhman, I.G. (I. V. 
Kurchatov Institute of Atomic Energy). Sov. Phys. - JETP (Engl. 
Transl.); 45: No. 3, 500-506(Mar 1977). 

We investigated the odd “drift” modes in a tokamak, which 
were discussed earlier in a number of Coppi’s papers. We show that 
Coppi’s premises, that the odd and even modes are independent of 
one another, do not hold in general. For this reason the odd modes, 
just as the even modes, are sensitive to dissipation on trapped 
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electrons, albeit to a lesser de than the even ones. It is shown 
that one of the physical factors leading to the coupling of the odd 
and even modes is the compressibility of the plasma. It is also shown 
that odd modes are coupled with the even ones also if compressibi- 
lity is neglected, providing that the number of wavelengths 

by the torus is not an integer. The growth rates (or decrements) of 
the odd modes are small in comparison with those of the even 
modes; they can be substantial, however, in problems dealing with 
the buildup of odd modes by a group of fast ions in a two-com — 
tokamak, since the growth rates of this buildup are also small. 

precisely the situation in the case of buildup of odd modes by fast 
ions, a buildup considered by Coppi and Bhadra. It is concluded that 
the theory of collective processes in a two-component tokamak, 
developed by Coppi and Bhadra, calls in general for a revision. 


FUSION POWER PLANT TECHNOLOGY 
REFER ALSO TO CITATION(S) 28187 


29894 (COO/3070—1) Plasma research. Final report, October 1, 
1968—December 31, 1976. Bekefi, G.; Coppi, B.; Parker, R.R. (Mas- 
sachusetts Inst. of Tech., Cambridge (USA). Dept. of Physics; 
Massachusetts Inst. of Tech., Cambridge (USA). Francis Bitter 
National Magnet Lab.). 1976. Contract EY-76-C-02-3070. 108p. Dep. 
NTIS, PC A06/MF AO1. 

The research in plasma physics and controlled thermonuclear 
research at M.I.T. has evolved from a relatively long tradition of 
basic theoretical and experimental contributions, during the period 
covered by this contract. A major commitment to research in 
magnetically confined plasmas was undertaken with the Alcator 
program that began in 1969 and with the theoretical effort n 
to back this up. The Alcator A device was brought to successful 
operation and, after the identification of a sequence of plasma 
regimes that have been realized in it, let to attainment record values 
of plasma density, of the confinement parameter n tau, and of the 
degree of plasma purity. A second more advanced device, Alcator 
C, has been designed and is presently under construction. A line of 
toroidal experiments characterized by relatively low cost and ex- 
treme simplicity has been developed in order to study basic plasma 
physics problems related to magnetic confinement and relevant 
processes of plasma decontamination. The devices that have been 
operated are Versator I, now discontinued, Rector, with non-circu- 
lar cross section, Erasmus, with small aspect ratio and Versator II. A 
number of theoretical contributions concerning the interpretation of 
the regimes found in Alcator, runaway phenomena, new trapped 
particle instabilities, internal resistive modes, etc. have been given 
and presented in publications or appropriate meetings. A special 
consideration, within the theoretical effort, has been devoted to the 
study of plasma regimes that are important in devising future experi- 
ments of thermonuclear interest. 


29895 (UCRL—80694) Mirror hybrid reactor studies. Bender, 
D.J. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 19 Jan 1978. Contract W-7405-ENG-48. 20p. (CONF- 
771155—1). Dep. NTIS, PC A02/MF AO1. 

From 2. DMFE hybrid reactor meeting; Washington, DC, 
USA (2 Nov 1977). 

The hybrid reactor studies are reviewed. The optimization of 
the point design and work on a reference design are described. The 
status of the nuclear analysis of fast spectrum blankets, systems 
studies for fissile fuel producing hybrid reactor, and the mechanical 
design of the machine are reviewed. (MHR) 


29896 Fusion energy. Gross, R.A. (Columbia Univ, New York, 
NY). Am. Soc. Mech. Eng., [Pap.]; No. 77-WA/NE-1, vp(1977). 

Fundamentals of controlled thermonuclear fusion power are 
summarized. Methods of heating plasma to ignition conditions and 
some plasma confinement techniques are discussed. Principles of the 
tokamak magnetic trap are described, and some of the major engi- 
neering developments that lie ahead are enumerated. 10 refs. 


29897 Structural and mechanical design of tokamaks. Yo 
W.C.; Sviatoslavsky, I.N. (Univ of Wis, Madison). Am. Soc. Mi Meck, 
Eng., [Pa I No. 77-WA/NE-2, vp(1977). 

UWMAK series of reactor studies have assessed the 
seohnoleateel problems associated with the design and construction 
of a working power reactor. A procedure has been developed to 
evaluate the quality of magnet design by a comparison to a minimum 
mass system established by the virial theorem. Failure and fault 
analyses and material selection for the many diverse environments 
are Critical for long term reliability. Overall structural compatibility 
and a use of structural components are also emphasized. 
14 refs 


29898 Proceedings of the seventh symposium on engineering 
problems of fusion research. Volume I. Lubell, M.S.; Whitmire, C. Jr. 
(eds.). New York; Institute of Electrical and Electronics Engineers 
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Inc. (1977). 941p. (CONF-771029—P1). Service Center, Piscataway, 
NJ. 


From 7. symposium on fusion research project; Knoxville, 

TN, USA (25 Oct 1977). 
ate abstracts are included for 98 papers. Abstracts for 
the remaining papers have appeared previously in ERA. (MOW) 


29899 PDX, mechanical design update and assembly. Knutson, 
D.; Cavalluzzo, S.; Davenport, J.; Kaminsky, E.; Perry, E.; Willard, 
J. (Princeton Univ., NJ). pp 33-38 of Proceedings of the seventh 
symposium on engineering problems of fusion research. Vol. I. 
Lubell, M.S. (ed.). New York; Institute of Electrical and Electronics 
Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

Mechanical design changes and refinements have occurred 
since the Sixth Symposium on Engineering Problems of Fusion 
Research. Particular attention is focused on the area of the toroidal 
field coil lap joint. Preassembly of major components and final 
assembly and alignment of the toroidal and poloidal field coils is 
discussed. 


29900 Establishment of design and performance requirements 
using cost and systems analysis. Waganer, L.M.; Carosella, L.A.; 
Defreece, D.A. (McDonnell Douglas Astronautics Co., St. Louis). 
pp 63-70 of Proceedings of the seventh symposium on engineering 
problems of fusion research. Vol. I. Lubell, M.S. (ed.). New York; 
Institute of Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The current uncertainty in design approach and performance 
requirements for a commercial fusion power plant poses a problem 
for the designer in configuring the plant and for the utilities in 
analyzing the attractiveness of a future fusion power plant. To 
provide direction and insight in this area, a systems analysis model 
was constructed at McDonnell Douglas, utilizing fusion subsystem 
algorithms with subsystem cost estimating relationships into a self- 
consistent computerized model for several fusion reactor concepts. 
Cost estimating data has been compiled by utilizing McDonnell 
Douglas’ experience in fabricating large, complex metal assemblies 
and soliciting the accumulated store of knowledge in existing power 
plants and new emerging technologies such as the Clinch River 
Breeder Reactor. Using the computer model, sensitivities to plasma, 
reactor and plant parameters are a few of the options that have been 
evaluated to yield recommended concepts/techniques/solutions. 
This is a very beneficial tool in assessing the impact of the fusion 
reactor on the electrical power community and charting the opti- 
mum developmental approach. 


29901 Impact of confinement physics on reactor design and eco- 
nomics, DeFreece, D.A.; Campbell, R.B.; Waganer, L.M. (McDon- 
nell Douglas Astronautics Co., St. Louis). pp 71-75 of Proceedings 
of the seventh symposium on engineering problems of fusion re- 
search. Vol. I. Lubell, M.S. (ed.). New York; Institute of Electrical 
and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

A variety of confinement laws were employed in a transient, 
zero dimensional plasma code, which was coupled to the TOCOMO 
systems code. The purpose was to determine the impact of the 
confinement laws on reactor design, power costs and changes in the 
utility interface. A satisfactory reactor and power plant has been 
defined for the large majority of combinations of confinement law, 
power plant size and plasma shape. Trapped ion mode (TIM) has 
been the easiest to work with, since the plasma is thermally stable 
with a good power density and minimal alpha particle build up. 
Neoclassical and pseudoclassical along with TEMII result in satis- 
factory reactor performance, but require active feedback control (by 
injecting impurities) to prevent plasma temperature excursions. 
These laws also require some form and degree of confinement time 
spoiling to allow long burn times, otherwise, alpha particles build up 
to an unacceptable level. TEM I results in thermal equilibrium at 5 
keV and must be driven to provide a reactor quality plasma. The 
continuous injected power required for a 4300 MW thermal reactor 
is 540 MW. This added to the other circulating loads results in a net 
power output of 600 MWe at a very high relative cost. Daughney 
(empirical) confinement results in a satisfactory, competitive reactor. 


29902 Engineering features of ISX-B. Smith, T.E.; Dearstone, 
R.L.; Goranson, P.L. (Union Carbide Corp., Oak Ridge, TN). pp 
121-124 of Proceedings of the seventh symposium on engineering 
problems of fusion research. Vol. I. Lubell, M.S. (ed.). New York; 
Institute of Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 
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The ISX-B device will be a major modification of the existing 
ISX tokamak now in operation at Oak Ridge National Laboratory. 
This new device will permit the study of intense neutral particle 
heating and elongated plasmas in the 3 to 5% B range. The modifica- 
tion will consist of replacing the ISX vacuum vessel, torque restraint 
system and poloidal field coils. The principal design features of the 
new device are: Major radius of 92 cm, minor radius of 27 cm with a 
plasma elongation of approximately 1.9 to 1, maximum toroidal field 
of 1.8 T, maximum vertical field of 0.1 T (with a toroidal field of 1.2 
T) and maximum plasma current of 200 kA. A proposal is also 
available which discusses all aspects of ISX-B. Design of ISX-B 
began in February 1977, with fabrication of major components 
starting in June 1977. The present ISX-B schedule calls for comple- 
tion of all tokamak components and shutdown of the existing ISX in 
February 1978. The ISX-B device should begin operation in June 
1978. The program status at the present seems to support this 
anticipated start-up. ; 


29903 RFX field system design. Phillpott, J.; Bevir, M.K.; Dob- 
bing, J.A.; Gray, J.W.; Turner, M.F. (Culham Lab., Abingdon, 
Eng.). pp 129-133 of Proceedings of the seventh symposium on 
engineering problems of fusion research. Vol. I. Lubell, M.S. (ed.). 
New York; Institute of Electrical and Electronics Engineers Inc. 
(1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

Theoretical and experimental results show that a stabilized 
pinch in a flux conserving shell tends to generate a reverse field 
configuration in the outer regions of the plasma when the pinch ratio 
theta = B/sub theta wall//B/sub phi average/ is large enough. In 
RFX it is intended to study this field self reversal and to drive it by 
supplying the additional energy from a capacitor bank. It is also 
intended to investigate whether this stable configuration can be set 
up slowly (approximately 20 ms) and thereby assess the reactor 
potential. 


29904 TMX, a new facility. Thomas, S.R. Jr. (Univ. of Califor- 
nia, Livermore). pp 134-137 of Proceedings of the seventh sympo- 
sium on engineering problems of fusion research. Vol. I. Lubell, 
M.S. (ed.). New York; Institute of Electrical and Electronics Engi- 
neers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

As a mirror fusion facility, the Tandem Mirror Experiment 
(TMX) at the Lawrence Livermore Laboratory (LLL) is both new 
and different. It utilizes over 23,000 ft? of work area in three 
buildings and consumes over 14 kWh of energy with each shot. As a 
systems design, the facility is broken into discrete functional regions. 
Among them are a mechanical vacuum pumping system, a liquid- 
nitrogen system, neutral-beam and magnet power supplies, tiered 
structures to support these supplies, a neutron-shielded vacuum 
vessel, a control area, and a diagnostics area. Constraints of space, 
time, and cost have all affected the design. 


29905 Engineering design of the LINUS-O prototype liner implo- 
sion system. Turchi, P.J.; Jenkins, D.J.; Warnick, W.L.; Ford, R.D.; 
Lanham, R.; Cooper, A.L.; Burton, R.L. (Naval Research Lab., 
Washington, DC). pp 220-224 of Proceedings of the seventh sympo- 
sium on engineering problems of fusion research. Vol. I. Lubell, 
M.S. (ed.). New York; Institute of Electrical and Electronics Engi- 
neers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The development of imploding liner flux compression tech- 
niques for application to compact, pulsed fusion reactors has led to 
the concept of rotating liquid metal implosions driven by free- 
pistons. In hydrodynamic model tests, such implosions have been 
demonstrated to be stable and reversible, allowing serious considera- 
tion of a new class of pulsed fusion reactor. The next step is to 
demonstrate repetitive, controlled operation at high energy densities 
with liquid metal liners, for which peak magnetic field levels ap- 
proaching a megagauss are possible. A prototype controlled liner 
implosion system, LINUS-O, has been designed and is under con- 
struction. During operation, the annular driving-piston surrounding 
the implosion chamber is displaced axially by the action of pulsed 
high pressure gas at several hundred atmospheres. The piston and 
chamber rotate at 2100 RPM, allowing the free inside surface of the 
liner to implode stably from 30 cm diameter to 1.0 cm at turnaround. 
The experimental facility is described and engineering problems 
associated with design and operation of controlled high energy 
implosion systems are discussed. 


29906 Hydrodynamic model experiments for stabilized liquid 
liners with annular piston drive. Burton, R.L.; Turchi, P.J.; Jenkins, 
D.J.; Cooper, A.L. (Naval Research Lab., Washington, DC). pp 225- 
228a of Proceedings of the seventh symposium on engineering 
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problems of fusion research. Vol. I. Lubell, M.S. (ed.). New York; 
Institute of Electrical and Electronics Engineers Inc. (1977): 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The achievement of megagauss-level magnetic fields by flux 
compression using controlled liquid liner implosions will be studied 
in the LINUS-O experiments. This paper reports on experimental 
studies of the rotating liquid liner at lower energy density, using a 
one-third scale model with water as the liner material. Radial implo- 
sion of the free inside surface of the liquid is achieved by axial 
displacement of an annular piston, driven by helium. Azimuthally 
symmetric, ee implosion-reexpansion cycles have been dem- 
onstrated, with area compressions of over a hundred. The apparatus 
has also been used to investigate other problems inherent in the 
annular soa geometry, including piston guidance, seals, z-depen- 
dence of the imploding free surface trajectory, and Rayleigh-Taylor 
instability of the free surface. Methods for r-z plane tailoring of the 
free surface to provide three-dimensional payload compression are 
considered. 


29907 Pulsed high pressure gas generator using high explosives 
for imploding liners. Ford, R.; Jenkins, D.; Turchi, P.; Burton, R.L. 
(Naval Research Lab., Washington, DC). pp 229-232 of Proceedings 
of the seventh symposium on engineering problems of fusion re- 
search. Vol. I. Lubell, M.S. (ed.). New York; Institute of Electrical 
and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

A pulsed gas generator system which uses a high explosive to 
generate gas pressures in excess of 2000 psi with a pressure rise time 
of a few microseconds has been developed for the Linus-O rotation- 
ally-stabilized liner magnetic flux compression experiment. Test re- 
sults reported indicate that this system is capable of producing 
repeatable piston accelerations from rest to provide displacement in 
excess of 5 cm in one millisecond with good kinetic efficiency and 
essentially no damage to experiment hardware. 


29908 Contribution to an optimum conceptual tokamak scaling. 
Knobloch, A.F. (Max-Planck-Institut fuer Plasmaphysik, Garching, 
Ger.). pp 250-254 of Proceedings of the seventh symposium on 
engineering problems of fusion research. Vol. I. Lubell, M.S. (ed.). 
New York; Institute of Electrical and Electronics Engineers Inc. 
(1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

A partially optimised simple consistent scaling of Tokamak 
reactors with special emphasis on the magnet system, not taking into 
account constraints from energy balance and economics, backs up 
the view, that in Tokamaks maximun toroidal fields at the coil 
winding higher than 12 T do not seem feasible. The optimization 
used refers to the usage of the toroidal field, given by the ratio B/sub 
to/B/sub tc/and yields a plasma geometry for which the power wall 
loading is a maximum for any rated power given. 


29909 Reliable electric power distribution system for TFTR aux- 
iliaries. Hanuscak, P.A. (Giffels Associates, Inc., Southfield, MI). pp 
509-512 of Proceedings of the seventh symposium on engineering 
problems of fusion research. Vol. I. Lubell, M.S. (ed.). New York; 
Institute of Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

A sometimes neglected aspect of the design of experimental 
facilities is the electrical power distribution system to serve ‘build- 
ing” type loads (i.e., lighting, ventilation, pumps, etc.) and loads 
comprised of equipment which is ancillary to the main experiment 
which is ancillary to the main experimental device (i.e., machine 
cooling water pumping systems, ventilation systems, instrumenta- 
tion, remote-handling devices and the like). The cost of “down time”’ 
due to electrical system failures in an experimental complex such as 
TFTR, while not precisely determinable, can be considerable. In 
acknowledgement of this consideration , ERDA's Princeton Area 
Office directed their Architect - Engineer (Giffels Associates, Inc., 
Southfield, Michigan) to devise a system which would minimize 
such outages, have lowest reasonable first cost, be flexible, expansi- 
ble and have performance characteristics which would meet current 
standards of the industry. This paper discusses the factors considered 
in selecting a Network scheme of service for TFTR and describes 
the resulting system. 
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29910 (COO—4262-5) Lithium oxide microsphere fabrication. 
Monthly letter progress report No. 5 for the period ending September 
30, 1977. Thornton, T.A. (Babcock and Wilcox Co., Lynchburg, Va. 
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(USA). Lynchburg Research Center). Nov 1977. Contract EG-77-C- 
02-4262. 80p. Dep. NTIS, PC A0S5/MF AO1. 

The purpose of this task was to establish basic process re- 
quirements and techniques for the fabrication of lithium oxide (LizO) 
microspheres with properties which as closely as possible approxi- 
mate those required by the design characteristics of the University of 
Wisconsin reference TOKAMAK fusion reactor. This reactor 
would involve the utilization of a gravity flow bed of lithium oxide 
microspheres for the purposes of tritium breeding (via neutron 
capture in Li), heat transport, and steam generation. As a basis for 
microsphere fabrication studies, the requirements are for pure lith- 
ium oxide microspheres with the following general properties: (a) 
Approximately 100 um microsphere diameter, (b) Approximately 85 
percent microsphere theoretical density, (c) Approximately 1g/cc 
bed density, (d) Average microsphere open pore-to-pore spacing 
approximately 1 jm, and (e) Microsphere strength sufficient to 
withstand significant attrition rates in the proposed reactor particle 
transport system. 


29911 Drive characteristics of a fast movable limiter in the JT-60 
tokamak. Takashima, T.; Ohta, M.; Shimizu, M. (Division of Large 
Tokamak Development, Tokai Establishment, Japan Atomic Energy 
Research Institute, Tokai-Mura, Naka-Gun, Ibaraki-Ken, Japan). 
Rev. Sci. Instrum.; 49: No. 2, 194-199(Feb 1978). 

A pair of fast-acting movable limiters are to be installed in the 
vacuum chamber of the JT-60 tokamak being designed at JAERI. 
Their purpose is to suppress skin current in the plasma column. They 
should travel across the vacuum chamber over a stroke of about 1 m 
in 0.1 s during the build-up phase of the plasma current. Each 
movable limiter system consists of the drive system, a vacuum seal, a 
bearing usuable at high temperature in a vacuum, and a molybdenum 
rail limiter head. For the drive a hydraulic mechanism is used with 
servovalves to control the oil flow. To develop satisfactory movable 
limiters for JT-60, the full-scale model was constructed and tested. 
Overall tests with the model showed high reliability, reproducibility, 
controllability, and safety of the movable limiter. The drive pattern 
measured is in good agreement with that simulated. The movable 
limiters should prevent the skin effect of plasma current in the 
current rising phase and also provide information on particle diffu- 
sion during the flat-top phase of plasma current. 


29912 (UCRL— 13794) Investigation of impurity radiation from 
a well diganosed, laser heated plasma sample. Final report. Crawford, 
E.; Quimby, D.; Hoffman, A.; Pietrzyk, Z.A. (Mathematical Sci- 
ences Northwest, Inc., Bellevue, Wash. (USA)). 1 Nov 1977. Con- 
tract W-7405-ENG-48. 55p. (MSNW—77-1081-1). NTIS, MF A0l. 

Portions of document are illegible. 

The results are described of an experimental and theoretical 
program designed to measure the relative intensities of line radiation 
from various ionization stages of carbon and helium impurities added 
to a deuterium plasma, and to relate the observed line intensity ratios 
to the plasma temperature. A deuterium sample plasma is produced 
and heated to a temperature of 2 to 7 eV at an electron density of 5 x 
10'* cm~*. The plasma parameters are monitored at various discrete 
times during the plasma decay using the Thomson scattering system. 
Simultaneously, the same sample volume is observed in the visible 
region of the spectrum using a streak camera coupled to a spectro- 
graph. A continuous record of the plasma visible spectrum is thus 
obtained during the plasma time history, with at one specific time a 
data ey on the plasma parameters, n/sub e/ and T/sub e/. 
Modifications were made to the plasma sample facility to shorten the 
duration of the preionization current and to increase its magnitude. 
This modification accomplished the desired effect of increasing the 
electron density in the heated plasma to 5 x 10’ essentially obtain- 
ing full filling density. Additional insulation was added to the 
solenoid and satisfactory simultaneous operation of the solenoid at a 
20 kV charging voltage and the preionization discharge at a 40 kV 
charging voltage was demonstrated. 


29913 Tokamak divertor impact on the toroidal field magnet and 
vacuum system. Gohar, Y. (Argonne National Lab., IL); Maynard, 
C.W. pp 255-259 of Proceedings of the seventh symposium on 
engineering problems of fusion research. Vol. I. Lubell, M.S. (ed.). 
New York; Institute of Electrical and Electronics Engineers Inc. 
(1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

Neutronic analysis for the Wisconsin Tokamak Engineering 
Test Reactor (TETR) blanket/shield design has been carried out in 
detail for the different sections of the reactor (test section, outer 
blanket, inner blanket, neutral beam injectors and the divertor). 
Special attention has been given to the divertor shield design since 
the divertor is one of the most difficult components of the reactor to 
design. The divertor slots represent a source of neutron leakage 
which requires careful analysis of the actual geometry and shield to 
minimize the effects on the reactor. The toroidal-field (TF) magnet is 
the most sensitive component that suffers from the divertor, in- 
creases the copper resistivity, the nuclear heating and causes degra- 
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dation in the insulator properties. The other effects caused by the 
radiation leakage are the nuclear heating in the cryosorption panel 
and the increase in the radiation dose outside the reactor shield. 
Multidimesional neutronics calculations are used for the analysis of 
these effects with iteration on the divergeometry. 
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29914 (CONF-771029—202) First order study for an iron core 

OH system for TNS. Ballou, J.K.; Schultz, J. (Oak Ridge National 

Lab., Tenn. (USA); Westinghouse Electric Corp., Pittsburgh, Pa. 

— 1977. Contract W-7405-ENG-26. 14p. Dep. NTIS, PC A02/ 
AOl. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Portions of document are illegible. 

A simple comparison has been made between an air core and 
an iron core ohmic heating system for a particular device, and it was 
shown that the peak power requirements can be substantially re- 
duced by the use of an iron core to power levels handled by industry 
today. It was also shown that for an ohmic heating system initiated 
plasma that the cost of the iron core ohmic heating power system 
(iron core, dual rectifier, and DC switch) is less than the cost for a 
subset of the power system for an air core system (dual rectifier and 
DC switch). There is considerable work being done on other meth- 
ods of initiating the plasma none of which seem to be incompatible 
with the use of an iron core system. 


29915 (UCRL—52373) Field-reversal experiments in the mirror 
fusion test facility (MFTF). Shearer, J.W.; Condit, W.C. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 7 Dec 1977. 
Contract W-7405-ENG-48. 17p. Dep. NTIS, PC A02/MF AOl. 
Detailed consideration of several aspects of a field-reversal 
experiment was begun in the Mirror Fusion Test Facility (MFTF): 
Model calculations have provided some plausible parameters for a 
field-reversed deuterium plasma in the MFTF, and a buildup calcula- 
tion indicates that the MFTF neutral-beam system is marginally 
sufficient to achieve field reversal by neutral injection alone. How- 
ever, the many uncertainties indicate the need for further research 
and development on alternate buildup methods. A discussion of 
experimental objectives is presented and important diagnostics are 
listed. The range of parameter space accessible with the MFTF 
magnet design is explored, and we find that with proper aiming of 
the neutral beams, meaningful experiments can be performed to 
advance toward these objectives. Finally, it is pointed out that if we 
achieve enhanced n tau confinement by means of field reversal, then 
quasi-steady-state operation of MFTF is conceivable. 


29916 (UCRL-Trans—11321) Influence of magnetic field geome- 
try on the splitting of drift surfaces. Orthogonal field geometry. 
Panov, D.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). Jan 1978. Trans- 
lation of USSR report. 19p. Dep. NTIS, PC A02/MF AO1. 

It is shown that the splitting of drift surfaces (for example, 
“bananas” in a tokamak) can be related to the skewing of the 
minimum field surface relative to a binormal to a line of force. The 
degree of skewing is expressed through the local field characteristic. 
Using the relationship produced, it is shown that is a magnetic trap 
with minimum B, the drift surfaces are always split with the excep- 
tion of a special case called the orthogonal configuration. Certain 
arguments are presented indicating that the orthogonal configuration 
has additional stability among the class of fields with minimum B. 


29917 Estimation of diamagnetic limitations to the fusion rate in 
a Migmacell. Channon, S.R.; Golden, J.E.; Miller, R.A. (Migma 
Institute of Clean Fusion, Fusion Energy Corporation, Princeton, 
New Jersey 08540). Phys. Rev., A; 17: No. 1, 407-409(Jan 1978). 

We describe a two-dimensional analytic calculation of the 
equilibrium diamagnetic field strength and shape, applicable in the 
regime of high magnetization to the high-energy low-angular-mo- 
mentum ion orbits which ~haracterize the distribution in a Migma 
fusion device. 


29918 Shell current and vertical field due to it in a tokamak 
model shell. Sometani, T.; Fujisawa, N.; Hasebe, K. (Shizuoka Univ, 
a Jpn). Jpn. J. Appl. Phys.; 16: No. 8, 1343-1348(Aug 

The distribution of the image current in a model shell contain- 
ing a plasma simulator has been measured. The shell current in- 
creases as the simulator moves outward, and as the frequency of the 
simulator current increases. The deviation from a dipolar distribution 
of the shell current becomes more Pronounced as the simulator 
moves inward. When the frequency is raised to make the skin depth 
of the shell smaller than the thickness of the shell, the strength of the 
shell current becomes essentially independent of the frequency. The 
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measured vertical field due to the shell current agrees with the 
vertical field calculated with the measured shell current. 8 refs. 


29919 Experiments on buckling and vibration of superconducting 
coils. Moon, F.C.; Swanson, C. (Cornell Univ, Ithaca, NY). Am. Soc. 
Mech. Eng., [Pap.|; No. 77-WA/APM-28, vp(1977). 

The decrease in lateral stiffness with increase in current and 
subsequent buckling of a flexible superconducting coil in a three coil 
partial torus is reported. The instability was observed for both 
clamped and clamped-pinned constraints on circular coils. Tests on 
the in-plane stability show an increase in stiffness with current in 
contrast with the out of plane or lateral buckling behavior. Along 
with the decrease in lateral natural frequencies of the coils, a 
significant increase in damping was observed. The critical buckling 
current was found to be in good agreement with theoretical calcula- 
tions based on the authors’ previous work. 11 refs. 


29920 TFTR toroidal field coil design. Smith, G.E. (Grumman 
Aerospace Corp., Bethpage, NY); Punchard, W.F.B. pp 15-19 of 
Proceedings of the seventh symposium on engineering problems of 
fusion research. Vol. I. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

This paper addresses the design of the Tokamak Fusion Test 
Reactor (TFTR) Toroidal Field magnetic coils. The TF coil is 
a 44-turn, spiral-wound, two-pancake, water-cooled configuration 
which, at a coil current of 73.3 kiloamperes, produces a 5.2-Tesla 
field at a major radius of 2.48 meters. The magnetic coils are 
installed in titanium cases, which transmit the loads generated in the 
coils to the adjacent supporting structure. The TFTR utilizes 20 of 
these coils, positioned radially at 18° intervals, to provide the re- 
quired toroidal field. 


29921 Design of the toroidal field magnet of TEXTOR. Conrads, 
H.; Giesen, B.; Schwarz, U.; Stickelmann, C.; Wolf, G.H. (Kernfors- 
chungsanlage, Juelich, Ger.). pp 25-27 of Proceedings of the seventh 
symposium on engineering problems of fusion research. Vol. I. 
Lubell, M.S. (ed.). New York; Institute of Electrical and Electronics 
Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

This paper describes the design of the circular B/sub T/-coils 
of TEXTOR re of about 2 m; field 2.6 T). The windings loosely 
coupled to frames can slide during thermal expansion. The frames 
are forming a selfsupporting vault taking all forces and torques. The 
evaluated shape of the frames minimizes almost the shear stresses in 
the windings. 


29922 Design and manufacture of the Joint European Torus 
(JET) toroidal field coils. Huguet, M.; Booth, J.A.; Pohichen, R. 
(Culham Lab., Abingdon, Eng.). pp 28-32 of Proceedings of the 
seventh symposium on engineering problems of fusion research. Vol. 
I. Lubell, M.S. (ed.). New York; Institute of Electrical and Electron- 
ics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The paper discusses the evolution of the coil design in rela- 
tion to the constraints imposed by the low aspect ratio of the system, 
the large mechanical forces acting on the coils and the availability of 
suitable copper conductor sections. The stress analysis of the coil 
under various loading conditions is outlined as well as the cooling 
requirements and design features required to minimize thermal stress. 
The construction of D-shaped coils in hard copper of large cross 
section presents problems due to the spring-back effect of the 
copper. Other difficulties arise from the size of the coils and the 
large winding forces involved. The method adopted to overcome 
these problems is described including the preparation of the conduc- 
tors, the brazing technique and the winding process. The results of 
tests on brazed joints are presented and also some data on the 
mechanical strength of the insulation obtained from tests on a full 
size section of the coil. 


29923 Manufacture, assembly, and test of the toroidal and poloi- 
dal magnetic field coils of ASDEX. Broser, E.; Gernhardt, J.; Hartz, 
F. (Max-Planck-Institut fuer Plasmaphysik, Garching, Ger.). pp 39- 
43 of Proceedings of the seventh symposium on engineering prob- 
lems of fusion research. Vol. I. Lubell, M.S. (ed.). New York; 
Institute of Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The manufacture, assembly and testings, including a descrip- 
tion of special design characteristics of the coil system of the 
ASDEX divertor Tokamak, are discussed. The toroidal field coils 
are already completed and first test results are given. The transform- 
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er coils are partly assembled, while the other coils are still being 
manufactured. 


29924 Design of TEXT toroidal and poloidal field coils. Wildi, P.; 
Cardwell, G.L.; Brower, D.F. (Univ. of Texas, Austin). pp 48-53 of 
Proceedings of the seventh symposium on engineering problems of 
fusion research. Vol. I. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The proposed Texas Fusion Plasma Research Tokamak 
(TEXT) has a major radius of 100 cm, a minor radius of 28 cm and a 
field intensity of 3 T at the center of the torus. Both toroidal and 
— coil systems were initially designed to be powered by a 

omopolar rotational energy store and the coil design takes full 
advantage of the high current, low voltage characteristic of this 
power source. The paper discusses the engineering aspects peculiar 
to a toroidal field coil matched to such a source. Alternatives to the 
chosen plate coil design are discussed and compared. The chosen 
design consists of 16 coils of 6 turns each, machined from 11/3” solid 
copper plates. The coils are water cooled. Individual turns are 
insulated from each other with glass-epoxy which solidly bonds the 
individual turns. The results of the analysis of the coil system are 
indicated and discussed in the paper, in particular the current flow 
field, its influence on heat deposition and contact loading, the 
temperature field, as well as the forces and strains produced by the 
electromagnetic forces. 


29925 Alcator C magnetic coil systems. Weggel, C.; Hamburger, 
W.; Montgomery, B.; Pierce, N. (Massachusetts Inst. of Tech., 
Cambridge). pp 54-58 of Proceedings of the seventh symposium on 
engineering problems of fusion research. Vol. I. Lubell, M.S. (ed.). 
New York; Institute of Electrical and Electronics Engineers Inc. 
(1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The Alcator C toroidal, ohmic, and equilibrium coil systems 
are described. The toroidal field coil is a Bitter-type monolithic coil 
generating 14 T at a central major radius of 64 cm. The liquid 
nitrogen cooled coil operates from a 150 MW, 530 MJ rotating 
alternator driving SCR units capable of full inversion. The ohmic 
and equilibrium systems are air-core multicoil systems. The central 
ohmic heating coil is driven by a 36 MW SCR power supply and can 
supply 1.8 volt-seconds of flux in a single swing. The equilibrium 
field system is driven by a 15 MW unit and supplies sufficient field 
for a 1 x 10° ampere plasma. The dynamic response of the equilibri- 
um field during constant plasma current operation is 0.4%/millisec- 
ond. 


29926 Stress and deflection analysis of the PLT-coil using 
ANSYS computer code. Rogoff, P. (Princeton Univ., NJ). pp 59-62 of 
Proceedings of the seventh symposium on engineering problems of 
fusion research. Vol. I. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

A new PLT-TF Coil deflection and stress analysis is per- 
formed using the ANSYS computer code and STIF45 incompatible 
mode version isoparametric eight node elements. The coil is treated 
as an assembly of these elements where each turn of copper and 
epoxy is clearly and separately defined. This model offers the 
opportunity for turn by turn study of both spiral and circular 
configurations. Coil behavior due to various boundary conditions, 
material property changes and loading profiles are calculated, dis- 
cussed and summarized. Final deflection results are compared with 
actual measurements which were obtained during the PLT machine 
power tests. Model inadequacies and possible improvements are 
discussed and suggested. 


29927 Alternate ohmic heating coil arrangements for compact 


tokamak. Dawson, J.W.; Moretti, A.; Stevens, H.C.; Thompson, K. 
(Argonne National Lab., IL). pp 193-197 of Proceedings of the 
seventh symposium on engineering problems of fusion research. Vol. 
I. Lubell, M.S. (ed.). New York; Institute of Electrical and Electron- 
ics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The main features of this study are shown. The V-s listed are 
calculated assuming a complete reversal of the field in the OH coils. 
Case 2 meets all the requirements except for 1, and the major radius 
is not greatly reduced from the current EPR design of 4.7 m. 
However, if the coils were made of copper, they could be put inside 
the shielding and used to produce a large amount of fast OH V-s. 
This would allow a reduction of the major radius to 4.2 m as in the 
other cases, and greatly reduce the fabrication and repair problems 
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associated with having coils inside the TF coils. In addition, an OH 
solenoid must be inserted in the central core for production of slow 
OH V-s. As would be expected, case 3’ and 4’ produce the most V-s 
because of the addition of the OH solenoid in the central core. Case 
4’ is the most attractive from the point of view of fabrication and 
repair since all of the coils are removable through the spaces 
between the TF coils. In addition, these coils could be made of 
copper to produce a large amount of fast OH V-s while the central 
core solenoid could be used to produce slow OH V-s. 


29928 Testing of a 0.8 m free bore NbTi prototype magnet. 
Amenda, W.; Krueger, P.; Lohnert, H.; Schmitter, K.H.; Soell, M. 
(Max-Planck- ‘Institut fuer Plasmaphysik, Garching, Ger.). pp 323-326 
of Proceedings of the seventh symposium on engineering problems 
of fusion research. Vol. I. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

Tests were conducted on a superconducting toroidal magnet 
module. The applied methods of simulating a stellarator environment 
are discussed. The measured performances considerably exceed the 
d.c. design values. A major result was that the quench behaviour 
depends mainly on the pinning force of the conductor. 


29929 TESPE, a small superconducting compact torus. Dust- 
mann, C.H. (Kernforschungszentrum, Karlsruhe, Ger.). pp 339-343 
of Proceedings of the seventh symposium on engineering problems 
of fusion research. Vol. I. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

As a first step in the program for the development of super- 
conducting coils for Tokamak fusion devices, a compact torus with 
six superconducting toroidal coils and poloidal field simulation is 
being constructed. The D-shaped toroidal coils will have a horizon- 
tal bore diameter of approximately 0.5 m and a vertical bore diame- 
ter of approximately 0.6 m. The experiment will provide a means of 
checking codes, allow the study of the behaviour of a superconduct- 
ing torus and the simulation of different failure situations. 


29930 S.C. magnet design for 10 MJ homopolar machine. Litz, 
D.C.; Eckels, P.W.; Riemersma, H. (Westinghouse Electric Corp., 
Pittsburgh). pp 344- 348 of Proceedings of the seventh symposium on 
engineering problems of fusion research. Vol. I. Lubell, M.S. (ed.). 
New York; Institute of Electrical and Electronics Engineers Inc. 
(1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

Westinghouse has designed a fast discharge, drum homopolar 
machine with superconducting field coils for use as an energy 
storage device for fusion experiments. The machine stores 10 MJ of 
energy inertially at 7330 rpm. At this speed, the machine develops a 
voltage of 719 volts and when delivering energy to the inductive 
load coil in 30 ms, the current crests at 146 MA. The machine 
utilizes a superconducting field excitation system. This paper de- 
scribes the mechanical design, superconductor design, and the 
steady-state and transient cooling analysis of the superconducting 
field excitation system for the machine. 


29931 Design and tests of a control system for thyristorized 
power supplies for superconducting coils. Boenig, H.J. (Los Alamos 
Scientific Lab., NM); Ranken, W.S. pp 484-488 of Proceedings of 
the seventh symposium on engineering problems of fusion research. 
Vol. I. Lubell, M.S. (ed.). New York; Institute of Electrical and 
Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

Superconducting magnetic energy storage (SMES) systems 
use multi-phase, solid-state converters as the electrical interface 
between the ac system and the magnet. The converter continuously 
regulates the direction and amplitude of the power flow. A complete 
small-scale SMES system has been designed and tested with a purely 
inductive load. The control and converter systems, which are appli- 
cable to any magnetic storage system independent of size, reduce to 
its theoretical limit the switching time from the rectifier to the 
inverter mode and vice versa. This inherently fast mode switching 
allows the SMES system to follow rapid load changes. The system 
minimizes the reactive power requirement from the three-phase bus 
and prevents magnet current excursions beyond the operational 
limits. The converter and the control circuitry are described; tests 
with the superconducting coil and a comparison with an analog 
model of the coil and converter are presented. 
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29932 (AD-A—046793) Development of high-power, millimeter- 
wave, cyclotron masers at NRL and its relevance to CTR. Interim 
report. Manheimer, W.M.; Granatstein, V.L. (Naval Research Lab., 
Washington, D.C. (USA)). Jul 1977. 29p. (NRL-MR—3493). NTIS 
PC A03/MF AOI. 

The purpose of this memorandum is to make the CTR com- 
munity aware of the relevance of ongoing research and development 
of a new class of high-power, millimeter-wave generators at NRL. 
The generators have been called electron cyclotron masers in the 
U.S. and gyrotrons in the Soviet Union. In the near future (approxi- 
mately 1 year), cyclotron masers could be available that have 
immediate applicability in tokamak research for such purposes as the 
following: local heating experiments; preionization; test wave 
launching; and measurement of trapped-electron collision frequency. 
On a longer timescale, advanced cyclotron masers could be devel- 
oped which would be useful in bulk plasma heating, and in the 
measurement of tokamak ion temperature. (Author) 


29933 (EPRI-ER—625) Fusion applications of fast discharging 
homopolar machines. Thomassen, K.I. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Jan 1978. Contract W-7405-ENG-36. 43p. Dep. 
NTIS, PC A03/MF AO1. 

The use of fast discharging homopolar machines, with 1 to 
5000 ms delivery times, is described for toroidal and linear theta 
pinches, toroidal z-pinches, liners, and tokamaks. Typical circuits 
and machine designs are described. 


29934 Final analysis of the engineering data on the Scyllac 
feedback stabilization experiment. Kutac, K.J.; Kewish, R.W. Jr.; 
Miller, G.; Gribble, R.F.; Cantrell, E.L. (Los Alamos Scientific 
Lab., NM). pp 147-151 of Proceedings of the seventh symposium on 
engineering problems of fusion research. Vol. I. Lubell, M.S. (ed.). 
New York; Institute of Electrical and Electronics Engineers Inc. 
(1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The feedback stabilization system consists of basic compo- 
nents: (1) Plasma position detectors. (2) A signal processor or mode 
analyzer driven by the position detector signals. (3) Power amplifiers 
which are driven by the mode analyzer. (4) Feedback load coils 
driven by the power amplifiers. A short description of each of the 
four components of the system is given. 


29935 Superconducting 0.54 MJ pulsed energy storage coil. 
Mullan, E.; Janocko, M.A.; Litz, D.C. (Westinghouse Electric 
Corp., Pittsburgh). pp 327-333 of Proceedings of the seventh sympo- 
sium on engineering problems of fusion research. Vol. I. Lubell, 
M.S. (ed.). New York; Institute of Electrical and Electronics Engi- 
neers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

A superconducting 0.54 MJ pulsed energy storage coil is 
described which was designed and built by the Westinghouse Elec- 
tric Corporation. The coil is designed for rapid charge and a 2 
millisec discharge time with losses limited to 1.0% of its stored 
energy while in the pool-boiling cooling mode. Test performance far 
exceeded the 0.3 MJ design requirement, with the achievement of 
0.54 MJ stored energy at currents as high as 13.3 ka, 3.0 T peak field, 
and discharge voltages as high as 58 kV. The 10 kA rated cable is 
comprised of 72 current-carrying, copper stabilized, multifilamentary 
Nb-Ti superconductor strands, insulated and cabled into sub-bundles 
which were then cabled around an insulated stainless steel core for 
additional strength and wire support. 


29936 Analog safety data link. Lawson, J.E. (Princeton Univ., 
NJ). pp 393-396 of Proceedings of the seventh symposium on engi- 
neering problems of fusion research. Vol. I. Lubell, M.S. (ed.). New 
York; Institute of Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

An analog data link has been developed which is designed to 
protect the control room personnel and equipment from high volt- 
age faults of up to 20 KV. This data link is designed to be used with 
balanced lines and has a dc-1MH bandwidth, 60 dB dynamic range 
and a high common mode rejection ratio. Each channel of the 
system consists of a high voltage fuse and spark gap assembly 
designed to open the circuit between the input connector and the 
rest of the system. Following this there is a-20dB attenuator which 
will limit the output voltage in case of a failure in the spark gap. The 
attenuator will also draw enough current to open the fuse. Finally, 
there is a + 21 dB gain amplifier to boast the signal back to its 
original level and to drive the 120 2 lines to the control room. 
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29937 Application of homopolar generators for high voltage 
plasma experiments. Lupton, W.H.; Conte, D.; Ford, R.D.; Turchi, 
P.J.; Vitkovitsky, ILM. (Naval Research Lab., Washington, DC). pp 
430-433 of Proceedings of the seventh symposium on engineering 
problems of fusion research. Vol. I. Lubell, M.S. (ed.). New York; 
Institute of Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

Devices used to produce relativistic electron and ion beams 
use electrical pulse generators with voltages of megavolts. When the 
needed level of stored energy increases it is desirable to exploit the 
economices of inertial and inductive energy storage. A design is 
developed for modification of the NRL inductive storage system to 
operate at one megavolt with 3.8 MJ of stored energy. The inductor 
is energized with 200 kA directly by a homopolar generator. Explo- 
sive switches opening in 70 og: matched to the generator and 
used for the primary switching to be followed by underwater 
exploding foil fuses to achieve high voltage. 


29938 Current collection systems for pulse power homopolar 
machines. Marhsall, R.A.; Reichner, P.; Slepian, R.M. (Westinghouse 
Electric Corp., Pittsburgh). pp 434-438 of Proceedings of the sev- 
enth symposium on engineering problems of fusion research. Vol. I. 
Lubell, M.S. (ed.). New York; Institute of Electrical and Electronics 
Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

Criteria are described which must be considered in the appli- 
cation of solid brushes to current collection in fast-discharge homo- 
polar machines. A typical design is described in which brushes carry 
a peak current density of 15.5 MA/m? in a 30 ms pulse. Initial 
experimental results are described for a unit of the brush system 
design. 


29939 Design of a 10 MJ fast discharging homopolar machine. 
Stillwagon, R.E. (Westinghouse Electric Corp., Pittsburgh); Thul- 
len, P. pp 439-442 of Proceedings of the seventh symposium on 
engineering problems of fusion research. Vol. I. Lubell, M.S. (ed.). 
New York; Institute of Electrical and Electronics Engineers Inc. 
(1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The design of a fast discharging homopolar machine is de- 
scribed. The machine capacity is 10 MJ with a 30 ms energy delivery 
time. The salient features of the machine are relatively high terminal 
voltage, fast discharge time, high power density and high efficiency. 
The machine integrates several new technologies including high 
surface speeds, large superconducting magnets and current collec- 
tion at high density. 


29940 Circuit and magnetic analysis for a system of Faraday 
rotator coils driven by a two-spool, four-rotor homopolar generator. 
Mayhall, D.J.; Tolk, K.M.; Weldon, W.F.; Rylander, H.G.; Wood- 
son, H.H. (Univ of Texas, Austin). pp 443-445 of Proceedings of the 
seventh symposium on engineering problems of fusion research. Vol. 
I. Lubell, M.S. (ed.). New York; Institute of Electrical and Electron- 
ics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

As part of a cost optimization study, a computer based circuit 
analysis is performed to determine the energy storage requirments a 
homopolar generator must meet to drive an inductive load of Fara- 
day rotator coils, which is an option considered for the Lawrence 
Livermore Laboratory (LLL) Shiva laser system upgrade. The 
reference load consists of five parallel sets of three different size 
solenoidal coils in series. Each coil is modelled as a series inductance 
and resistance. The homopolar is modelled as a capacitance in series 
with a resistance and an inductance. The transmission lines connect- 
ing the homopolar and the coils are modelled as series inductances 
and resistances. The initial homopolar voltages and energies to 
create the required coil magnetic fields are obtained versus the small 
coil turns, homopolar capacitance, and line length, as are the times to 
current maximum, peak homopolar currents, and peak coil currents. 
For 50 ft lines, the minimum initial homopolar voltage varies from 
20 to 17 MJ. The axial magnetic field variation in the rotator glass is 
< 1.0%. The stored energy for the thickest coils is 2.4 times that of 
the thinnest coils. 


29941 Energy storage and transfer system for experimental power 
reactor. Brooks, J.N.; Fuja, R.E.; Kustom, R.L.; Praeg, W.F. (Ar- 
gonne National Lab., IL). pp 459-463 of Proceedings of the seventh 
symposium on engineering problems of fusion research. Vol. I. 
Lubell, M.S. (ed.). New York; Institute of Electrical and Electronics 
Engineers Inc. (1977). 
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From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The conceptual design for an integrated Experimental Power 
reactor (EPR) energy storage and transfer system is described. The 
system includes homopolar generators for ohmic heating (OH) coil 
field reversal and inductor-convertor bridge circuits to transfer 
energy from a central superconducting energy storage inductor to 
the equilibrium field (EF) coil, the OH coil during burn, and the 
neutral beam power supplies. 


29942 Poloidal field power supplies and their performance on the 
PDX machine. Turitzin, N.M.; Oliaro, G.E. (Princeton Univ., NJ). 
pp 464-468 of Proceedings of the seventh symposium on engineering 
problems of fusion research. Vol. I. Lubell, M.S. (ed.). New York; 
Institute of Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The poloidal field of the PDX machine is a complex result of 
several individual fields produced by a number of coils distributed 
inside and outside the vacuum vessel. The time correlation, wave- 
shapes and magnitude of currents in these coils require a variety of 
power supplies with different characteristics capable of satisfying the 
specific requirements of each field. This paper discusses these sup- 
plies and presents their performance on the PDX machine. 


29943 TEXT poloidal coil systems power supplies. Hutchins, 
S.H.; Brower, D.F. (Univ. of Texas, Austin). pp 469-472 of Proceed- 
ings "of the seventh symposium on engineering problems of fusion 
research. Vol. I. Lubell, M.S. (ed.). New York; Institute of Electrical 
and aw Engineers Inc. (1977). 

m 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

TEXT is a convertional iron core tokamak which will have a 
toroidal field of 3.0 Tesla produced by room temperature copper 
coils and a maximum plasma current pulse of 400 kA induced by a 40 
turn Ohmic Heating coil. The major radius is 100 cm and the minor 
radius of the plasma is 28 cm. The machine is intended for basic 
research in tokamak plasma physics and atomic physics and is 
designed primarily to provide a stable hot plasma, extremely good 
diagnostic access, and reliable operation. The discharge pulse length 
will be 300 msec and the repetition period 120 seconds. Power for 
the toroidal field coils and for the ohmic heating supply is provided 
by a 100 MVA energy storage alternator. The vertical field, horizon- 
tal field, fast positioning, and discharge cleaning power supply 
systems are powered from the Tokamak Laboratory power mains. 
The ohmic heating power system consists of an SCR controlled 
premagnetizing supply and commutation circuit, the main ohmic 
heating capacitor bank to provide plasma breakdown and current 
rise, and an SCR controlled power supply which sustains plasma 
current during the 300 ms pulse. The vertical field power system 
uses a small capacitor bank and an SCR controlled supply. The 
horizontal field has a reversible SCR controlled supply, and the fast 
positioning coils are powered by bipolar output transistor controlled 
supplies. This paper describes the loads, required wave forms, and 
the specifications for these power supply systems. 


29944 Slow and fast feedback circuits for the plasma equilibrium 
in the T.F.R. 600 Tokamak. Numerical simulation of the multitrans- 
former equations. Dei-Cas, R.; Blum, J.; Morera, J.P.; Plinate, P. 
(CEA, Fontenay-aux-Roses, France). pp "478-483 of Proceedings of 
the seventh symposium on engineering problems of fusion research. 
Vol. I. Lubell, M.S. (ed.). New York; Institute of Electrical and 
Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The various circuits of the T.F.R. device (primary windings, 
equilibrium circuits, liner and copper shell) have been represented by 
a system of differential equations and a simulation code has been 
written. The map of the T.F.R. 600 iron core flux has been precisely 
calculated by identification of the contribution of each circuit to the 
vertical field in terms of the saturation level of the iron. To simulate 
accurately the characteristics of the plasma (8*, li, U), this code has 
been coupled with a plasma transport code. The currents have thus 
been simulated with a precision of 10 to 20%. This code is being 
used to find the optimum coupling between the various primary 
windings. It enables to calculate the current and the voltage of the 
equilibrium circuits, which are necessary to maintain the plasma 
equilibrium; the code permits at least to test how the system reacts to 
the fast and slow feedbacks and to evaluate the optimal gains so that 
the P.I.D. feedback loop is efficient and stable. 


29945 Design of the power amplifier for the HEGLF at LASL. 
Jansen, J.; Zeigner, V.L. pp 489-493 of Proceedings of the seventh 
symposium on engineering problems of fusion research. Vol. I. 
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Lubell, M.S. (ed.). New York; Institute of Electrical and Electronics 
Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The evolution of the principal design parameters for the 
Antares power amplifier is presented. It is shown how desi 
requirements and constraints practically dictate the choice of 
cross-sectional area of the pumped volume. Number of axial sections 
and length of the volume result from a trade-off study between 
amplifier and pulse generator parameters. 


29946 Selection of power transformers for pulsed loads. Farley, 
R.D.; Huttar, D.E. (Princeton Univ., NJ). pp 513-516 of Proceedings 
of the seventh symposium on engineering problems of fusion re- 
search. Vol. I. Lubell, M.S. (ed.). New York; Institute of Electrical 
and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

This engineering treatment considers transformer configura- 
tion, design, materials, and quality control. (MOW) 


HEATING AND FUELING SYSTEMS 


29947 (UCRL—50039-77-2) Advanced-fueled fusion reactors 
suitable for direct energy conversion. Second quarterly progress 
report, April 1977—June 1977. Blum, A.S. (ed.). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 14 Nov 1977. Con- 
tract W-7405-ENG-48. 9p. Dep. NTIS, PC A02/MF AO0O1. 

Continuing experiments on a helium-3 neutral beam injector 
design and on helium vacuum pumps are discussed. The initial 
results of these experiments show that one can effectively cryotrap 
helium-4 gas. ae these results are limited in accuracy, they 
show a pump speed of one-half the speed we observed for deuterium 
gas. Some of the initial constraints and problems of a helium-3 
neutral beam injector are discussed 


29948 Ion source development for JT-60 neutral beam injector. 
Ohara, Y.; Arakawa, Y.; Horiike, H.; Kondoh, U.; Matsuda, S.; 
Ohga, T.; ‘Okumura, be 'Shirakata, H. (Japan Atomic Energy Re- 
search Inst., Ibaraki). pp 273-277 of Proceedings of the seventh 
symposium on engineering problems of fusion research. Vol. I. 
Lubell, M.S. (ed.). New York; Institute of Electrical and Electronics 
—— Inc. (1977). 

om 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The design work of the JT-60 neutral beam injection system 
requires two ion sources in each beam line. A low divergent ion 
beam of 35 A at 75 keV shall be extracted for several to ten seconds 
through 12 cm x 27 cm extraction grids. The corresponding ion 
current density is about 0.27 A/cm? with 40% transparency. To 
develop ion sources of these specifications, we investigate the beam 
optics of the two-stage acceleration system using the 100 kV test 
stand. The extraction grids are made of mas os disk with 83 aper- 
tures over 5 cm diam. area. The total acceleration energy ranges 
from 50 keV to 70 keV, and the extraction and the acceleration gap 
distances are changed in the range of 4.5 to 8 mm. The beam 
divergence is plotted as a function of perveance for a set of these 
parameters. We find the tendency that the minimum beam diver- 
gence is improved with the decrease of field intensity ratio f, while 
one must allow the decrease of optimum perveance, the perveance at 
which the beam divergence is minimum. When f is smaller than 0.25, 
where the strong lens effect is expected, we obtain the smallest beam 
divergence (1.0 degree), but the heat loading of the plasma and the 
gradient grid increases significantly above a certain perveance value. 
Chamfering of the aperture edge in the plasma and the — grid 
improves beam optics appreciably. The heat loading of each grid is 
discussed in relation to the beam optics. The maximum perveance 
per hole obtained is 1.3 nanopervs., where the beam energy is 70 
keV and the divergence is 1.4 degree. 


29949 Theoretical study of the ion composition of the modified 
duoPigatron ion source. Bromberg, L.; Smullin, L.D. (Massachusetts 
Inst. of Tech., Cambridge). pp 284-286 of Proceedings of the seventh 
symposium on engineering problems of fusion research. Vol. I. 
Lubell, M.S. (ed.). New York; Institute of Electrical and Electronics 
Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The proton/molecular ion composition of the extracted cur- 
rent of an ion source is studied theoretically as a function of the 
discharge current, the neutral pressure and the discharge chamber 
geometry. The discharge chamber is cylindrical, with permeanent 
magnets on the side walls and the extractor on the end wall. In this 
respect it is typical of several designs of ion sources, including the 
modified duoPigatron. For a given chamber radius, the proton 
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—- yield increases monotonically with the chamber length. 
y making the chamber length twice the radius, the proton percent- 
age yield is >0.9 of the maximum. Making it larger will decrease the 
total proton current due to the incr side loss. For the param- 
pee hd the 25 cm duoPigatron, the proton percentage yield can be 
> 


29950 Rectangular Periplasmatron, an ion source for MW-neu- 
tral beam injection systems. Becherer, R.; Fumelli, M.; Valckx, 
F.P.G. (CEA, Fontenay-aux-Roses, France). pp 287-290 of Proceed- 
ings of the seventh symposium on engineering problems of fusion 
research. Vol. I. Lubell, M.S. (ed.). New York; Institute of Electrical 
and Electronics Engineers Inc. (1977). 

From 7. — on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The rectangular source operates in a regime very comparable 
to the annular source. Notably the ionization efficiency of the 
primary electrons is practically the same. The construction with a 
single anode is an important mechanical simplification. A homogene- 
ous plasma is obtained over 450 cm”. The cooling of the source is 
adequate for long pulses. The ion current density is sufficient to 
obtain a 50—60 A extracted ion current. A new version of this 
source with a four grid extraction and beam forming system is now 
under construction, for operation at 60 to 80 KV. The scaling of the 
beam forming apertures has been determined by E. Thomson in the 
frame of a collaborative programme with the Culham Laboratory 
for the JET injectors. 


29951 Engineering of beam direct conversion for a 120-kV, 1- 
MW ion beam. Barr, W.L.; Doggett, J.N.; Hamilton, G.W.; Kinney, 
J.D.; Moir, R.W. (Univ. of California, Livermore). pp 308-314 of 
Proceedings of the seventh symposium on engineering problems of 
fusion research. Vol. I. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers Inc. (1977). 

From 7. — on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

Practical systems for beam direct conversion are required to 
recover the energy from ion beams at high efficiency and at very 
high beam power densities in the environment of a high-power, 
neutral-injection system. Such an experiment is now in progress 
using a 120-kV beam with a maximum total current of 20 A. After 
neutralization, the H* component to be recovered will have a power 
of approximately IMW. A system testing these concepts has been 
designed and tested at 15 kV, 2 kW in preparation for the full-power 
tests. The engineering problems involved in the full-power tests 
affect electron suppression, gas pumping, voltage holding, diagnos- 
tics, and measurement conditions. Planning for future experiments at 
higher power includes the use of cryopumping and electron suppres- 
sion by a magnetic field rather than by an electrostatic field. Beam 
direct conversion for large fusion experiments and reactors will save 
millions of dollars in the cost of power supplies and electricity and 
will dispose of the charged beam under conditions that may mot be 
possible by other techniques. 


29952 Hollow cathode hydrogen ion source. Sovey, J.S.; Mirtich, 
M.J. (National Aeronautics and Space Administration, Cleveland). 
pp 315-321 of Proceedings of the seventh symposium on engineering 
roblems of fusion research. Vol. I. Lubell, M.S. (ed.). New York; 
nstitute of Electrical and Electronics Engineers Inc. (1977). 
From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 
See CONF-771029—P1. 
High current density ion sources have been used to heat 
lasmas in controlled thermonuclear reaction experiments. High 
eee currents imply relatively high emission currents from cathodes 
which have generally taken the form of tungsten filaments. This 
paper describes a hydrogen ion source which was primarily devel- 
oped to assess the emission current capability and design require- 
ments for hollow cathodes for application in neutral injection de- 
vices. The hydrogen source produced ions by electron bombardment 
via a single hollow cathode. Source design followed mercury ion 
thruster technology, using a weak magnetic field to enhance ioniza- 
tion efficiency. A 1.3-cm diameter hollow cathode using a low work 
functicn material dispenser performed satisfactorily over a discharge 
current range of 10 to 90 A. Cylindrical probe measurements taken 
without ion extraction indicate maximum ion number densities on 
the order of 10’? cm~*. Discharge durations ranged from 30 seconds 
to continuous operation. Tests with beam extraction at 2.5 keV and 
30 A discharge current yield average ion beam current densities of 
0.1 A cm~? over a 5-cm extraction diameter. Results of this study 
can be used to supply the baseline information needed to scale 
hollow cathodes for operation at discharge currents of hundreds of 
amperes using distributed cathodes. 


29953 Injector design for Wendelstein VII A. Feist, J.H.; Kolos, 
J.; Ott, W.; Speth, E. (Max-Planck-Institut fuer Plasmaphysik, 
Garching, Ger.). pp 527-529 of Proceedings of the seventh sympo- 
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sium On engineering problems of fusion research. Vol. I. Lubell, 
M.S. (ed.). New York; Institute of Electrical and Electronics Engi- 
neers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The design of the neutral injectors for Wendelstein VII a is 
described. The geometrical restrictions at this device allow only a 
short beam line with a small vacuum vessel. Efforts have been made 
to minimize the angle between the beam and the direction of the 
plasma current. Titanium getter pumps will be used to remove the 
cold gas from the neutralizer. The total pumping speed is 10° 1/sec. 
The design of the beam line ensures that the fully tested system can 
be attached to W VII a in a few days. A neutral power of 450 dW 
into the torus is expected for each of the four beam lines. 


29954 Beam line studies of the JT-60 neutral beam injector. 
Shibata, T.; Itoh, T.; Kawai, M.; Matsuda, S.; Morita, H.; Nakamura, 
Y.; Sakuraba, J.; Tanaka, S. (Japan Atomic Energy Research Inst., 
Ibaraki). pp 544-548 of Proceedings of the seventh symposium on 
engineering problems of fusion research. Vol. I. Lubell, M.S. (ed.). 
New York; Institute of Electrical and Electronics Engineers Inc. 
(1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

Three studies on the beam line of JT-60 neutral beam injector 
are reported. A small scale cryopump of 6x10‘ 1/sec has been built to 
develop the cryopumps for the neutral beam injectors of JT-60. As 
one of the preliminary experiments, the energy reflection coefficient 
for 10 to 30 keV hydrogen ions normally incident on the Mo, Cu, 
stainless steel and Al plates has been measured by a simple method. 
We measured the temperature increment of a small thermocouple 
that collects reflection energy from the large target bombarded by 
the broad ion beam. The results are consistent with recent theoreti- 
cal calculations and experiments. As another surface problem, we 
investigated the surface damage of Mo. The polycrystalline molyb- 
denum was bombarded with intense hydrogen ion beam at the 
temperature from 20°C to 500°c. The surface damage strongly 
depends on the target temperature. Only around the temperature of 
200°C, a new type of the surface damage “grain ejection” was 
observed. At room temperature, numerous blisters were observed. 
No blisters and no traces of grain ejection were observed at the 
temperature of 500°C. 


TRITIUM PROCESSING, ENVIRONMENT AND SAFETY 


29955 (LA—7136-MS) Conceptual design of an emergency tri- 
tium clean-up system. Muller, M.E. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Jan 1978. Contract W-31-109-ENG-38. 14p. Dep. 
NTIS, PC A02/MF AOl. 

The Los Alamos Scientific Laboratory (LASL) has been 
selected to design, build, and operate a facility to demonstrate the 
operability of the tritium-related subsystems that would be required 
to successfully develop fusion reactor systems. Basically, these sub- 
systems would consist of the deuterium-tritium fuel cycle and associ- 
ated environmental control systems. An emergency tritium clean-up 
subsystem (ETC) for this facility will be designed to remove tritium 
from the cell atmosphere if an accident causes the primary and 
secondary tritium containment to be breached. Conceptually, the 
ETC will process cell air at the rate of 0.65 actual m*/s (1385 
ACFM) and will achieve an overall decontamination factor of 10° 
for tritium oxide (T2O). Following the maximum credible release of 
100 g of tritium, the ETC will restore the cell to operational status 
within 24 h without a significant release of tritium to the environ- 
ment. The basic process will include compression of the air to 0.35 
MPa (3.5 atm) in a reciprocating compressor followed by oxidation 
of the tritium to T2O in a catalytic reactor. The air will be cooled to 
275 K (350°F) to remove most of the moisture, including T2O, as a 
condensate. The remaining moisture will be removed by molecular 
sieve dryer beds that incorporate a water-swamping step between 
beds, allowing greater T2O removal. A portion of the detritiated air 
will be recirculated to the cell; the remainder will be exhausted to 
the building ventilation stack to maintain a slight negative pressure 
in the cell. The ETC will be designed for maximum flexibility so that 
studies can be performed that involve various aspects of room air 
detritiation. 


POWER CONVERSION SYSTEMS 


29956 Direct energy conversion of exhaust fusion plasma by 
magnetic deflection. Denno, K. (New Jersey Inst. of Tech., Newark). 
pp 206-210 of Proceedings of the seventh symposium on engineering 
problems of fusion research. Vol. I. Lubell, M.S. (ed.). New York; 
Institute of Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 





JUNE 30, 1978 


Energy extraction from the exhaust plasma of the divertor in 
the PRDM fusion reactor could be feasible by the action of magnetic 
separation and deflection. The exhaust chamber could be modified 
into a cylindrical form with the collecting electrodes lining its 
internal surface. Range of feasible deflecting radii, axial travel and 
angle of inclinations have been obtained for the impinging exhaust 
plasma electrons. 


INERTIAL CONFINEMENT TECHNOLOGY 
REFER ALSO TO CITATION(S) 29207, 29866, 29940, 29945 


29957 (UCRL—S50025-77-2, pp 20-25) Fiber optics play an im- 
portant role in Argus laser fusion experiments. Severyn, J.R. 5 Oct 
1977. 


In Electronics Engineering Department quarterly report No. 
2, 1977. 

Fiber optics are playing an increasingly larger role in provid- 
ing reliable communications under hostile environmental conditions. 
Fiber optic materials are specially fabricated strands of glass or 
plastic that transmit light. They offer a way to communicate optical- 
ly between two or more points. These points may be in areas of high 
electrostatic or electromagnetic fields where the resulting fault cur- 
rents would obliterate the information and might also create an 
occupational hazard. In this article, we discuss the use of fiber optics 
in experiments involving LLL’s Argus laser. 


29958 (UCRL—79777) Miniature x-ray point source for align- 
ment and calibration of x-ray optics. Price, R.H.; Boyle, M.J.; Glaros, 
S.S. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 1 Nov 1977. Contract W-7405-ENG-48. 25p. (CONF- 
771136—29). Dep. NTIS, PC A02/MF AO1. 

From Annual American Physical Society meeting; Atlanta, 
GA, USA (7 Nov 1977). 

A miniature x-ray point source of high brightness similar to 
that of Rovinsky, et al. is described. One version of the x-ray source 
is used to align the x-ray optics on the Argus and Shiva laser 
systems. A second version is used to determine the spatial and 
spectral transmission functions of the x-ray optics. The spatial and 
spectral characteristics of the x-ray emission from the x- ray point 
source are described. The physical constraints including size, intensi- 
ty and thermal limitations, and useful lifetime are discussed. The 
alignment and calibration techniques for various x-ray optics and 
detector combinations are described. 


29959 Microparticle dispenser. Miller, J.R.; Butler, S.; Feuer- 
herd, J.K. (University of California, Los Alamos Scientific Labora- 
tory, Los Alamos, New Mexico 87545). Rev. Sci. Instrum.; 49: No. 2, 
268-269(Feb 1978). 

A simple device suitable for dispensing laser fusion target fuel 
cores is described. These fuel cores are typically 100-ym-diam glass 
or metal microballoons having a wall thickness of 1 ym. The 
microparticle dispenser mechanically acquires a single microballoon 
and dispenses it at a given position, eliminating the previously 
difficult and time-consuming hand process. Dispensing rates of 1/s 
have been achieved. A repetition rate of 1000/s should be possible 
using the described modifications. 


29960 Remote systems for inertial-confinement fusion generating 
stations. Frank, T.G.; Booth, L.A. (Los Alamos Scientific Lab., 
NM). pp 307-314 of Proceedings of the 25th conference on remote 
systems technology. Wojciechowski, D.R. (ed.). La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

The concept of thermonuclear energy production by inertial 
confinement fusion is briefly discussed. A typical laser-driven fusion 
reactor and an electric generating station are described to illustrate 
requirements for remote systems. Remote system requirements for 
automatic plant operation, for protection of plant operating person- 
nel from radioactive hazards during normal plant operation, and for 
protection of operating personnel and the public from accidents or 
operating system malfunction are discussed. 


29961 High power beam focusing in a diode and target irradiation 
at ANGARA-I accelerator. Afonin, I.P.; Babykin, M.V.; Baev, B.V.; 
Bajgarin, K.A.; Bartov, A.V.; Gavrin, P.P.; Korop, E.D.; Mizhir- 
itsky, V.L.; Pasechnikov, A.M.; Rudakov, L.I. (Inst. of Atomic 
Energy, Moscow). pp 269-272 of Proceedings of the seventh sympo- 
sium on engineering problems of fusion research. Vol. I. Lubell, 
M.S. (ed.). New York; Institute of Electrical and Electronics Engi- 
neers Inc. (1977). 
rom 7. symposium on fusion research project; Knoxville, 

TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The beam focusing down to a 2 mm diameter with 1 MeV 
electron energy and 330 kA current provided specific power flux of 
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107°w/cm? with maximum beam power equal to 2,5 x 107'w. Exact- 
ly such power fluxes are required for pulsed thermonuclear fusion 
initiation using DT compression. Although the total power and 
energy required are much larger the achieving such a specific power 
provides the possibility to study the target heating mechanism, the 
vaporized matter expansion velocity and the plasma compression in 
full-scale ranges of plasma temperatures. T up to 80 eV and polyeth- 
ylene vapor expansion velocities up to 1.5 107 cm/sec were 
achieved. 


29962 New isolation and control concept for large pulse power 
systems or common mode plus. Rupert, P.R.; Gagnon, W.L.; Berk- 
bigler, L.W.; Gritton, D.G. (Univ. of California, Livermore). pp 382- 
386 of Proceedings of the seventh symposium on engineering prob- 
lems of fusion research. Vol. I. Lubell, M.S. (ed.). New York; 
Institute of Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

At the time of this writing, 10 of the 20 Shiva arms have been 
successfully brought up and fired electrically. In addition to this 
success, more than 50 hard arc faults have occurred during the 
debug phase of the bank, and none of these have penetrated the 
control system past the BIU’s. For more than 95% of these faults, 
the control system continued to function during the occurence and 
promptly pinpointed the failed area. 


COMPONENT DEVELOPMENT AND MATERIALS TESTING 
REFER ALSO TO CITATION(S) 29947, 29960 


29963 Study of ESD from type 304 stainless steel in relation to 
CTR first wall applications. Drinkwine, M.J.; Lichtman, D. (Physics 
Department and Laboratory for Surface Studies, University of Wis- 
consin-Milwaukee, Milwaukee, Wisconsin 53201). J. Vac. Sci. Tech- 
nol.; 15: No. 1, 74-85(Jan 1978). 

Electron stimulated desorption (ESD) of adsorbed species 
from type 304 stainless steel (S.S.) was studied, primarily from the 
standpoint of controlled thermonuclear fusion reactor “first wall” 
applications. H* and F* were, by far, the most predominant ESD ion 
species observed from "as is” S.S. surfaces. O*, Cl*, and other ESD 
ions were also observed, but normally in much smaller quantities. 
The origin of the ESD ion signals are attributed to adsorbed Hz and/ 
or H,O for ESD of H*, and fluorocarbon and/or alkali halide 
contaminants in the case of ESD of F*. Little or no temperature 
effects on the H* and F* ESD ion signals were observed over the 
S.S. sample temperature range from 23° to ~450°C. The total cross 
section for ESD of hydrogen was found to be ~ 10~ '* cm? while that 
for ESD of fluorine was found to be ~10~'7 cm? The ion energy 
distributions of both H* and F* ions were obtained and no observ- 
able changes were found over the bombarding electron energy range 

eV. The total cross section for ESD of hydrogen from S.S. 
was investigated as a function of bombarding electron energy over 
the energy range 200-4000 eV. Relative cross sections for ESD of 
H* and F* were investigated over the bombarding electron energy 
range 50-6000 eV. The cross-section behavior for ESD vs electron 
energy was found to be very similar to the behavior for electron-gas- 
phase molecule interaction cross sections vs electron energy. The 
ESD cross-section maximum was observed to occur at an electron 
energy of several hundred eV. Above this energy the cross section 
slowly decreased with increasing electron energy. ihe observed 
behavior of ESD cross section vs electron energy is attributed to the 
interaction of both primary and secondary electrons with the surface 
adsorbates. 


29964 Maintainability considerations in fusion reactors. Twin- 
ing, B.G.; Impara, R.J. (Energy Research and Development Admin- 
istration, Washington, DC). pp 275-287 of Proceedings of the 25th 
conference on remote systems technology. Wojciechowski, D.R. 
(ed.). La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

The very rapid progress in fusion plasma confinement has 
lead to extensive studies of fusion power reactor design issues. 
Intense radiation in the first-wall area, which leads to potentially 
short component lifetimes, combined with the relative complexity of 
currently envisioned fusion reactors, causes maintainability to be 
among the most difficult technological problems to be faced. The 
fact that the magnetic fusion program is now entering an era of 
deuterium-tritium burning facilities clearly makes this a problem to 
be solved in the relatively near future. 


29965 Remote maintenance considerations for the tokamak Ex- 
perimental Power Reactor. Bolta, C.C.; Stevens, H.C. (Argonne 
National Lab., IL). pp 288-291 of Proceedings of the 25th conference 
on remote systems technology. Wojciechowski, D.R. (ed.). La 
Grange Park, IL; American Nuclear Society, Inc. (1977). 
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From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

The earliest versions of tokamak reactors capable of produc- 
ing power for electrical generation will introduce the t full 
measure of remote maintenance conditions required for future ma- 
chines. A description of the proposed remote maintenance tech- 
niques specifically related to design problems and potential soiutions 
for the Experimental Power Reactor is presented. Coverage of 
important requirements such as replacement and repair of first-wall 
components, repair of coolant and vacuum lines, and tritium han- 
dling problems are included. 


29966 Tokamak Fusion Test Reactor remote maintenance. Bon- 

anos, P.; Lontai, L. (Princeton Plasma Physics Lab., NJ). pp 292-296 

of Proceedings of the 25th conference on remote systems technol- 
y. Wojciechowski, D.R. (ed.). La Grange Park, IL; American 
uclear iety, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

The Tokamak Fusion Test Reactor (TFTR) is the first toka- 
mak designed to utilize tritium plasmas and achieve significant 
neutron yields. Tritium operations are scheduled for the early 1980s 
at the Princeton Plasma Physics Laboratory. Complex operations of 
unprecedented scale must be performed remotely. The design of the 
TETR and the maintenance system supporting it are developing in 
parallel. The nature of the problem and a proposed set of mainte- 
nance tools are described. 


29967 Remote servicing considerations for near-term power reac- 
tors (The Next Step). Spampinato, P.T. (Oak Ridge National Lab., 
TN). pp 315-321 of Proceedings of the 25th conference on remote 
systems technology. Wojciechowski, D.R. (ed.). La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

Next-generation tokamaks require special consideration for 
remote servicing. Three major problems are highlighted: (a) move- 
ment of heavy components, (b) remote connection/disconnection of 
joints, and (c) remote cutting, welding, and leak detection. The first 


problem is assumed to be handled with existing expertise; it is not 


considered. The remaining problems are thought to be minimized by 


considering two engineering departures from conventional tokamak 
design: (a) locating the field shaping coils outside the toroidal coils, 
and (b) enclosing the total device within an evacuated reactor cell. 
Five topics under this vacuum building concept are discussed: incre- 
mental cost, vacuum pumping, tritium containment, activation topol- 
ogy, and first-year operations. 


29968 Remote systems requirements for commercial tokamak 
fusion power reactors, Fuller, G.M.; Zahn, H.S. (McDonnell Douglas 
Astronautics Co., St. Louis). pp 322-344 of Proceedings of the 25th 
conference on remote systems technology. Wojciechowski, D.R. 
(ed.). La See Park, IL; American Nuclear Society, Inc. (1977). 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

See CONF-771117—. 

Three tokamak fusion power reactor designs have been exam- 
ined to determine the relative maintainability of their features. These 
designs are the UWMAK-I, the UWMAK-III, and the General 
Atomic Demonstration Power Reactor. Each design possesses a 
unique combination of the following features: first-wall/blanket 
module size, technique for gaining access to and replacing the first- 
wall/blanket modules, blanket coolant, and location of the vacuum 
vessel wall. For each reactor, scheduled maintenance operations are 
described, maintenance equipment defined, and preliminary timelines 
established. Total downtime requirements were determined for var- 
ious equipment utilization concepts and compared to goals derived 
from current power plant experience. Goals appear to be achievable 
for each concept with the fraction of the first wall and blanket 
replaced at each outage increasing as the size of the module de- 


Control system of plasma position and cross-sectional 

large tokamak device. Suzuki, Y. (Japan Atomic Energy 

Research Inst., Tokai); Ogata, A.; Ninomiya, H.; Nakagawa, S.; 

Tsuzuki, N.; Yamagishi, T. pp 112-116 of Proceedings of the seventh 

symposium on engineering problems of fusion research. Vol. I. 

Lubell, M.S. (ed.). New York; Institute of Electrical and Electronics 
Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

In the large tokamak device “JT-60" control system of the 
plasma ition and cross-sectional shape are required to avoid 
undesirable plasma contact with the limiter. This paper describes the 
comparative investigations of two control systems of a vertical field 
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based on the computer simulations. Physical model of the plasma is 
simplified on the assumption that the torus plasma has the circular 
cross-section and also the large aspect ratio. Components of the 
control devices are taken into account. In the comparative investiga- 
tions, system properties of each system are also taken into considera- 
tion. 


29970 Energy deposition from microexplosion particle debris in 
the first wall on an inertially-confined fusion reactor. Hovingh, J. 
(Univ. of California, Livermore); Thomson, S.L. pp 162-166 of 
Proceedings of the seventh symposium on engineering problems of 
fusion research. Vol. I. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

This paper presents a methodology for estimating the energy 
deposition in the first wall based on a Maxwellian energy distribution 
of the microexplosion particles. This energy distribution determines 
the time-of-arrival of the particles at the first wall. For given range- 
energy relationships of the various species of particles in the first 
wall material, the spatial and temporal distribution of the deposited 
energy can be determined. Range-energy curves are presented for 
alphas, deuterons and tritons in molybdenum, niobium, stainless 
steel, lithium and graphite. The depositions in the various first wall 
materials from a DT microexplosion with an average particle energy 
of 50 keV/amu are presented. Also discussed is the effect of higher 
and lower average particle energies on the deposition in first wall 
materials. 


29971 Overhaul procedure of large fusion reactor. Toyota, E. 
(Sumitomo Heavy Industries Co., Ltd., Tokyo); Minakuchi, T.; 
Saito, H.; Fukami, N.; Sako, K. pp 233-237 of Proceedings of the 
seventh symposium on engineering problems of fusion research. Vol. 
I. Lubell, M.S. (ed.). New York; Institute of Electrical and Electron- 
ics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

An overhaul procedure is shown for a tokamak fusion power 
reactor. The reactor is divided into twelve segments so only dam- 
aged segment can be removed from the reactor room and transferred 
to a repair shop. Repair process and method were examined. Though 
with some problems for future study, the methods seem to be 
successful. 


29972 Fusion plant electrical output power profiles and the utility 
interface. Brennan, G.M.; DeFreece, D.A.; Waganer, L.M. (McDon- 
nell Douglas Astronautic Co., St. Louis). pp 238-242 of Proceedings 
of the seventh symposium on engineering problems of fusion re- 
search. Vol. I. Lubell, M.S. (ed.). New York; Institute of Electrical 
and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

A Tokamak fusion reactor design was analyzed for the specif- 
ic purpose of determining the effect on plant electrical power output 
profiles due to: (1) varying major and minor radii, (2) varying 
instantaneous thermal power levels, (3) circular and noncircular 
plasmas, (4) varying start-up and burn times, and (5) trapped ion 
mode and neoclassical confinement laws. The plant net electrical 
output for each of the above conditions was determined using 
scaling relationships for each circulated load. The utility grid power 
requirement for initial start-up of a cold 5000 MW thermal plant was 
also determined. 


29973 Improved techniques for mechanical measurements in time- 
varying magnetic fields. Brown, G.M. (Princeton Univ., NJ). pp 423- 
424 of Proceedings of the seventh symposium on engineering prob- 
lems of fusion research. Vol. I. Lubell, M.S. (ed.). New York; 
Institute of Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

Measurements made in the fluctuating magnetic fields found 
in many fusion test facilities have been subject to relatively large 
induced voltages, caused by high dB/dt. This paper presents tech- 
niques to minimize this interference. High carrier frequency 
(1OKHZ) amplitude modulation signal conditioning and careful 
wiring permitted the use of strain gages, linear motion potentiom- 
eters and linear variable differential transformers in field varying in 
excess of 5T/sec. Strain gage circuits required a symmetric, mini- 
mum area layout for best results. Optical shaft encoders, using HNIL 
signal conditioning, are being investigated for use in high field 
applications and preliminary results are presented. 
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MANAGEMENT 


29974 (CONF-770937—, pp 66-77) Interactive financial manage- 
ment: execution of budget formulation. Hansen, S.M. (Energy Re- 
search and Development Administration, Washington, DC). Jan 
1978. 

From ERDA/AESOP 17; Boston, MA, USA (13 Sep 1977). 

In Proceedings of AESOP conference. Volume 17. 

The process of budget formulation in AEC/ERDA/DOE 
during the period 1973 to 1977 is sketched. The need for large 
amounts of current data in a short period of time often resulted in the 
Saperernee of errors in administrative reports when produced man- 

ly. A software package for financial management was clearly 
needed. The FORESIGHT package was used in a time-sharing 
mode in a distributed processing environment. Each branch of the 
Assistant Controller for Budgets had its own terminal and was 
responsible for input in its own program area. Input from the 
individual branches was then merged into a consolidated public area. 
The benefits realized from the system are presented. 4 figures. 
(RWR) 


29975 (CONF-770937—, pp 78-107) Interactive planning system 
for developing decommissioning and decontamination plans at Han- 
ford. Lichfield, J.W.; King, J.C. (Battelle Pacific Northwest Labs., 
Richland, WA). Jan 1978. 

From ERDA/AESOP 17; Boston, MA, USA v Sep 1977). 

In Proceedings of AESOP conference. Volume 1 

The history and status of the Hanford hd IN are re- 
viewed. Long-range plans for decommissioning and decontamination 
(D and D) of facilities must include methods, budget requirements, 
and schedules required to achieve specific goals for the future use of 
the reservation. Alternative plans and assessments of their effects are 
also necessary. Although these have not been completed, the plan- 
ning methodology is fully developed and supporting computer 
models are operational. Steps in the planning approach include 
facility characterization, information management, facility prioritiza- 
tion, D and D mode selection, D and D activity characterization, 
scenario definition, and integrated planning and plan assessment. The 
methodology is illustrated by an example. 6 figures, 3 tables. (RWR) 


29976 (COO/4454—1) Program evaluation and review system 
for the Division of Energy Storage Systems. Progress report, July 1 
1977—September 30, 1977. Wechsler, B.L. (Lehigh Univ., Bethle- 
hem, Pa. (USA)). Oct 1977. Contract EC-77-S-02-4454. 6p. Dep. 
NTIS, PC A02/MF AO1. 

The development of a Program Evaluation and Review 
System for the Division of Energy Storage Systems (SPERS) was 
started July 1, 1977. To date the major tasks of conducting a study to 
select the computer site at which to house SPERS and documenting 
the Division's current system have been completed. In addition, the 
development of the general systems specifications for SPERS has 
been initiated and is scheduled for completion on November 4, 1977. 
No funding or scheduling problems have appeared to date, and the 
scheduled completion of the system, November 1978, appears to be 
feasible. 


29977 (HCP/Q7405—1) 1977 national survey of compensation. 
Paid scientists and engineers engaged in research and development 
activities. (Battelle Columbus Labs., Ohio (USA)). Dec 1977. Con- 
tract W-7405-ENG-92-026. 313p. Dep. NTIS, PC A14/MF AOl. 

This document reports the results of the tenth annual survey 
of compensation paid scientists and engineers engaged in research 
and development activities. It was conducted in 1977. Aspects of the 
survey discussed are the sampling plan, basic data for survey analy- 
sis, entrance rates, trend analysis, geographic analysis, analysis of 
data, important qualifications concerning survey results, and compu- 
tation of approximate confidence limits. Salary tables of the follow- 
ing types are presented: total survey tables; bachelor’s degree; 
master’s degree; doctorate degree and medical degree; middle man- 
agement; median curves--supervisory level by degree level, YSBD 
(years since bachelor’s degree); non-degreed employees, age; work- 
ing-as occupation, YSBD; sex, nonsupervisory employees-- 
bachelor’s degree, working-as occupation; trend analysis--five-year 
identical company comparison, median curves; standard metropoli- 
tan statistical area size by establishment size, median curves and 
census district curves. (RWR) 


29978 (LA—7027-PR) E-Division semiannual report. Progress 
report, December 1, 1976—May 30, 1977. Kelley, P.A. (comp.). (Los 
Alamos Scientific Lab., N.Mex. (USA)). Nov 1977. Contract W- 
7405-ENG-36. 101p. Dep. NTIS, PC A05/MF AO1. 

Detector research and development are described first. Then, 
briefer reports are given on research on the following topics: elec- 
tronic temperature monitoring and identification for livestock, elec- 
tromagnetic probing (for fracture mapping), fiber optics for down- 
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hole instrumentation (for weapons testing), adaptive control applied 
to HVAC systems, energy environmental simulator, and high-tem- 
perature electronics. Engineering support (development projects, 
program support, instrumentation support) and technical services 
(general group activities, recharge programs, research and develop- 
ment programs, minicomputer maintenance, information and training 
services) are sketched. The report is basically administrative in 
nature, with a minimum of technical material. 47 figures, 10 tables. 
(RWR) 


29979 (ORAU—138) Science and engineering technicians in the 
United States: characteristics of a redefined population, 1972. Finn, 
M.G. (Oak Ridge Associated Universities, Inc., Tenn. (USA). Man- 
power Development Div.). Feb 1978. Contract EY-76-C-05-0033. 
204p. Dep. NTIS, PC A10/MF AOl1. 

The 1972 redefined population was distributed among 10 
technician fields. Approximately 75% of the total were concentrated 
in four relatively large fields: computer programmers; draftsmen; 
electrical and electronic technicians; and technicians, other fields. 
Women accounted for 11% of all technicians. The average age of 
technicians in 1972 was 37. Whites comprised 94.8% of all techni- 
cians, while 3.0% were black. More technicians resided in the 
middle Atlantic region than in any other region. As a percentage of 
the civilian labor force, however, technicians were most heavily 
concentrated in the New England and mountain regions. The educa- 
tional level of technicians was quite diverse: about one-third had no 
postsecondary education, about one-sixth had at least a bachelor’s 
degree. About one-half fell somewhere between these extremes. 
Approximately 68% of all technicians reported some form of supple- 
mental training outside formal educational institutions. This training 
was quite diverse. In 1972, unemployed technicians totaled 3.2% of 
the technician labor force. Fourteen percent of technicians reported 
employment outside their field, and 11% reported employment 
outside the 10 technician fields that constituted the focus of this 
report. The median annual earnings of technicians employed full- 
time in 1971 was approximately $10,400. Private companies em- 
ployed 71% of the technicians; federal and state governments em- 
ployed 12.4% and 7.4%, respectively. Most other technicians were 
employed by local government or nonprofit organizations. Implica- 
tions for policy and planning are drawn. The statistics presented here 
indicate that the most commonly used assumptions about educa- 
tion—occupation linkages are grossly oversimplified. 5 figures, 44 
tables. (RWR) 


29980 (ORAU—139) Examination of employment in the atomic 
energy field. Baker, J.G. (Oak Ridge Associated Universities, Inc., 
Tenn. (USA). Manpower Development Div.). Feb 1978. Contract 
EY-76-C-05-0033. 84p. Dep. NTIS, PC A05/MF AO1. 

This study, which focuses on the years 1968—1975, singles 
out important employment trends in the atomic energy field and 
develops causal explanations for these trends. The study also pro- 
vides a descriptive profile of employment in the field. Employment 
in the atomic energy field has grown from 138,519 in 1963 to 197,466 
in 1975, an annual rate of 3.0 percent. The deployment of scientists, 
engineers, and technicians in the government-owned, contractor- 
operated (GOCO) sector changed little from 1968 to 1975. Private 
sector deployment altered considerably, with a large increase. 
Within the scientist group, the GOCO sector employment by field 
has changed little from 1968 to 1975. Private sector scientists have 
seen considerable alteration of their employment. There has been 
little change in the employment shares of engineering fields in the 
GOCO sector for the 1968 to 1975 period. Private sector engineers 
have seen much greater change, with civil engineers increasing their 
share 6% to 11%. Of all GOCO technicians, physical science techni- 
cians have increased their employment share from 12% to 17%. Of 
all private sector technicians, draftsmen have increased their share 
from 29% to 37% and reactor operators from 4% to 7%. Total 
employment in the field is shifting toward smaller firms. Employ- 
ment by region has changed considerably in the private sector from 
1968 to 1975. GOCO regional employment has also changed. The 
percentage of scientists and engineers involved in research and 
development has declined from 68% in 1968 to 39% in 1975. Three 
private sector industrial segments--reactor design and manufacturing, 
nuclear facilities design and engineering, and operation and mainte- 
nance of reactors--have experienced tremendous growth from 1968 
to 1975. 8 figures, 32 tables. 


29981 (PB—271507) Who’s Who II in the Interagency Energy/ 
Environment R and D Program. Final report. (Mitre Corp., McLean, 
Va. (USA)). Sep 1976. Contract EPA-68-01-3188. 25p. NTIS PC 
A02/MF AO1. 

This pamphlet includes the names, addresses, and telephone 
numbers of the principal people who run the one hundred million 
dollar Energy Environment Interagency Program. 





3086 ENERGY RESEARCH ABSTRACTS 


MATHEMATICS AND COMPUTERS 


29982 (BNWL-MA—S08) PLT: a graphics package for casual 
users of the Biometrics PDP 11/70 computer. Tadlock, J.R.; Watson, 
C.R. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 
| 1977. Contract EY-76-C-06-1830. 38p. Dep. NTIS, PC A03/MF 
AOl. 

This report describes a SIMPLE approach to the use of 
GRAPHICS on the Biometrics cme programs allow use 
of the resources provided by FORTRAN-callable plot control rou- 
tines without the user’s knowledge of those routines. The programs 
allow the casual user to obtain two-dimensional linear or logarithmic 
a uickly and easily. These assume the user has no knowledge of 

OR N, — familiarity with PDS, the interactive control 
language of the PDP 11/70, is necessary. In addition, the user need 
not be concerned with the physical size of the display device, as all 
axis scaling is done automatically in the logical units of the data. 
That is, the user designs the plot in terms of grams, hours, microcur- 
ies, or whatever, rather than in terms of inches on the plot device. 
The key to the package is a special type of data file which contains 
titles, scale factors, and symbol codes in addition to the data. The 
FORTRAN program which generates the plots is called PLT. A 
BASIC program, PREPLT, is an optional method of constructing 
the special type of file needed by PLT. This report describes use of 
the two programs, and explains in detail the format of the data file. 
Then several example files and resulting plots are shown. Listings of 
the two programs are included. (RWR) 


29983 (CONF-770937—) Proceedings of AESOP conference. 
Volume 17. (Department of Energy, Washington, D.C. (USA). 
Office of Computer Services and Telecc ications). Jan 1978. 
312p. Dep. NTIS, PC Al4/MF AO1. 

From ERDA/AESOP 17; Boston, MA, USA (13 Sep 1977). 

Separate abstracts were prepared for fourteen of the papers in 
these proceedings. The two remaining papers have already been 
cited in ERA. They may be found by referring to the entry CONF- 
770937— in the Report Number Index. (RWR) 


29984 (CONF-770937—, pp 1-10) Automated decisionmaking 
and computer-related crimes: a discussion of two GAO reports. Pol- 
lock, K. (Government Accounting Office, Washington, DC). Jan 
1978. 

From ERDA/AESOP 17; Boston, MA, USA (13 Sep 1977). 

In Proceedings of AESOP conference. Volume 17. 

Problems arising in automated decision making by computers 
are primarily rooted in software or input data. These problems are 
classified and discussed, and a number of solutions to these problems 
are set forth. Types of computer-based crime are described; the 
principal deficiency in this regard was lack of good controls over 
input data. (RWR) 


29985 (CONF-770937—, pp 22-41) Evolving trends of DDP. 
Buckley, J. Jan 1978. 

From ERDA/AESOP 17; Boston, MA, USA (13 Sep 1977). 

In Proceedings of AESOP conference. Volume 17. 

The meaning of the term distributed data processing (DDP) 
and the evolution of the concept are treated first. Opportunities for 
implementing distributed processing are almost everywhere; some 
examples are given. Benefits of the DDP approach include faster, 
simpler implementation; a modular approach easily tailored to indi- 
vidual needs and budgets; easier cost identification; greater reliabil- 
ity; lower communication costs; greater control; and greater ac- 
countability. The effect of distributed processing on individual man- 
agers depends to a great extent on how the implementation is 
wh most probably, it will increase manager responsibility. 


29986 (CONF-770937—, pp 42-52) Optimizing computer per- 
formance for both scientific and administrative use. Johnson, R.H. 
(Stanford Linear Accelerator Center, CA). Jan 1978. 

From ERDA/AESOP 17; Boston, MA, USA (13 Sep 1977). 

In Proceedings of AESOP conference. Volume 17. 

PROGLOOK is a software monitor that can be used to 
measure programs running in an OS environment on IBM equip- 
ment. It reports to the user where the program uses its CPU time. 
The report is produced in the form of a series of histograms giving 
the relative frequency of execution of program instructions. This 
monitor has typically reduced CPU requirements of production 
programs by from 10 to 30 percent in 2 to 5 days of measurement 
and program modification. 2 figures. (RWR) 


29987 (CONF-770937—, pp 53-58) General purpose computer 
networks and resource sharing in ERDA. Summary, conclusions, and 
recommendations, Jan 1978. 
From ERDA/AESOP 17; Boston, MA, USA (13 Sep 1977). 
In Proceedings of AESOP conference. Volume 17. 
Advantages of a computer network encompassing the entire 
ERDA community are discussed. Current experience of seven 
ERDA research centers having direct, on-site access to the full 
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range of ARPANET facilities is reviewed. It was concluded that 
general-purpose computer networks would achieve improved utiliza- 
tion of resources; the ARPANET was found to be a smoothly 
functioning, versatile network. Recommendations are given in the 
administrative, short-term R and D, and long-term R and D areas. 


(RWR) 


29988 (CONF-770937—, pp 59-65) Role of the company-wide 
computer committee (a case history at Sandia Labs.). Arenholz, A. 
Jan 1978. 

From ERDA/AESOP 17; Boston, MA, USA (13 Sep 1977). 

In Proceedings of AESOP conference. Volume 17. 

Experiences of Sandia Laboratories with a company-wide 
computer committee are recounted. These are contrasted with the 
experiences of some other organizations. In conclusion, the author 
gives his opinion about the trade-offs made in connection with the 
computer committee. This document consists in its entirety of 25 
slides shown by the author and/or brief notes about their content. 
(RWR) 


29989 (CONF-770937—, pp 169-193) Distributed system termi- 
nals and small computers in administrative computing: technology 
assessment and management overview. Jacques, E.C. (Energy Re- 
search and Development Administration, Washington, DC). Jan 
1978. 

From ERDA/AESOP 17; Boston, MA, USA (13 Sep 1977). 

In Proceedings of AESOP conference. Volume 17. 

Key technological developments and trends in intelligent 
terminal and small computer systems are highlighted for the data 
communication/data processing professional. Some of the potential 
problems management faces as they plan to use these resources in 
administrative computing applications are also discussed. Among the 
topics included are the following: market potential and forecast, 
multifunction terminals and small computer systems, software, and 
networking. 1 figure. (RWR) 


29990 (CONF-770937—, pp 233-274) Management and system 
experiences: data entry at the INEL. Tillitt, D.N. (Idaho National 
Engineering Lab., Idaho Falls). Jan 1978. 

From ERDA/AESOP 17; Boston, MA, USA (13 Sep 1977). 

In Proceedings of AESOP conference. Volume 17. 

Efforts at the INEL to switch to cardless data entry for 
general accounting, payroll, and procurement functions performed 
by ERDA-ID, EG and G, and ACC are discussed. The punched 
card was the standard data transcription media for these activities. 
Current volume is in excess of 250,000 records per month. Punched 
cards were replaced by a clustered key-disk system in early FY-77. 
The key-disk system is functioning as a direct keypunch replacement 
requiring no modification to existing processing programs. As appli- 
cations are developed or reprogramed, to take full advantage of key- 
disk transcription methods, data entry functions will be decentralized 
by relocating key entry stations to individual departments where 
source data are generated and used. Objectives in converting to 
cardless processing for management and administrative functions 
were to reduce actual costs for labor and supplies, accelerate infor- 
mation flow, improve the quality of key-entered data, increase the 
productivity of data-entry personnel, and eliminate input restrictions 
imposed by the 80-column card. These objectives were met with 
minimal operator retraining, no change to physical facilities, and 
only minor conversion costs. 20 figures, 2 tables. 


29991 (CONF-770937—, pp 292-302) Teleprocessing Services 
Program. Patterson, G.W. Jan 1978. 

From ERDA/AESOP 17; Boston, MA, USA (13 Sep 1977). 

In Proceedings of AESOP conference. Volume 17. 

The GSA’s Teleprocessing Services Program (TSP) is the 
mandatory means by which Federal agencies acquire computational 
data processing and network services from the private sector. TSP 
includes full service, interactive, and remote batch processing. TSP 
also provide for acquisition of training, documentation, software 
packages, and analyst/programmer support. TSP does not provide 
local batch services, facilities management, teleprocessing systems 
dedicated to an agency's particular application, terminals, or long- 
term technical support services. Reasons for using the TSP are 
adduced. The four major characteristics of the TSP program are 
limited scope, centralized GSA management, mandatory use, and 
two methods of procurement (basic agreement and multiple award 
schedule contract). Basic steps in the acquisition of teleprocessing 
services are explained. (RWR) 


29992 (LA-UR—77-2689) Maximum entropy analysis for some 
one- and two-dimensional problems. Brolley, J.E.; Lazarus, R.B.; 
Suydam, B.R.; Trussell, H.J. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 15p. (CONF-771206—20). 
Dep. Le * A02/MF AOl. 
rom Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). . é —s 
Applications of the P log P method of time series analysis to 
one- and two-dimensional problems are illustrated. This discussion is 
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concerned with circular functions and digitized computations. The 
arguments, however, can be applied to other classes of functions as 
well as analog systems. The formalism for determining the most 
probable distribution of initial energy sources from the output of a 
series of filters is delineated. Operation on a sine wave and the image 
of a pinhole camera are examined. 9 figures. (RWR) 


29993 (LA-UR—78-66) Computer-generated movies as an ana- 
lytic tool. Elliott, R.L. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1978. Contract W-7405-ENG-36. 6p. (CONF-780317—1). Dep. 
NTIS, MF A0O1. 

From 11. symposium on the interface of computer science 
and statistics; Raleigh, NC, USA (6 Mar 1978). 

Portions of document are illegible. 

One of the problems faced by the users of large, sophisticated 
modeling programs at the Los Alamos Scientific Laboratory 
(LASL) is the analysis of the results of their calculations. One of the 
more productive and frequently spectacular methods is the produc- 
tion of computer-generated movies. An overview of the generation 
of computer movies at LASL is presented. The hardware, software, 
and generation techniques are briefly discussed. 


29994 (LA-UR—78-179) CAD—CAM interactive graphics 
system designed by users. Lauer, D.J. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1978. Contract W-7405-ENG-36. 20p. (CONF- 
780411—1). Dep. NTIS, PC A02/MF AO1. 

From 15. numerical control conference; Chicago, IL, USA (9 
Apr 1978). 

The Los Alamos Scientific Laboratory (LASL) is a large, 
multidisciplined research laboratory. An interactive graphics system 
was specified and developed to integrate design, drafting, testing, 
analysis, and manufacturing operations to achieve efficient and effec- 
tive Laboratory-wide services. To accomplish this, the graphics 
system is hardware independent and has an associative data base 
structured on two- and three-dimensional, bounded geometry. The 
data base allows for levels of attributes that can be attached or 
deleted and interrogated. This graphics system is described with 
emphasis on its capability and efficiencies and the effect of the 
associative data base on the “‘design—build—test” cycle. The capa- 
bility of attaching attributes is explored as the means of communicat- 
ing the design and manufacturing data base to the management data 
base. The graphic system is shown to be cost effective for the big as 
well as small user. 


29995 (SAND—77-1054) User/programmer guide for UCMD 
84: edit of a macro for a drawing on the table. Robbins, D.K. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Feb 1978. Contract EY-76-C- 
04-0789. 20p. Dep. NTIS, PC A02/MF AO1. 

This document describes program UCMD 84--an Applicon 
AGS/870 User Command for editing a MACRO using the HP 2644/ 
5 and returning it to the drawing on the table. 


29996 (SAND—77-1090) Selectd algorithms for least squares 
computations: a users guide. Hanson, R.J. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). Mar 1978. Contract EY- 76-C-04-0789. SSp. 
Dep. NTIS, PC A04/MF AO1. 

Portions of document are illegible. 

This report is intended to be a practical computational guide 
for persons who must solve linear least-squares problems. A list of 
high-quality software, readily available to Sandia Laboratories per- 
sonnel, is given. Six commonly occurring computational problems 
are illustrated by the inclusion of FORTRAN programs that utilize 
an appropriate FORTRAN subprogram of this list. These problems 
are identified as standard usage, sequential accumulation, normal 
equations, equality and inequality constraints, constrained curve 
fitting by a cubic polynomial, and ill-posed problems. Other problem 
areas discussed are identified as formulating curve fitting problems, 
problems with many columns, and banded least squares problems. 2 
figures, 2 tables. 


29997 (SAND—77-1390) AMOSLIB: a special function library 
version 9/77. Amos, D.E.; Daniel, S.L. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Sep 1977. Contract EY-76-C-04-0789. 80p. Dep. 
NTIS, PC A04/MF AO1. 

This document gives the call list and parameter definitions for 
59 computer codes dealing with Bessel functions, error functions, 
gamma functions, beta functions, sine and cosine integrals, root 
solvers, statistical distributions, etc. The following codes are includ- 
ed: AIRY, DAIRY, BAIRY, DBAIRY, BESJ0O1, BESIO1, BESYO1, 
BESKO1, BESJ, BESI, SBESI, BESYN, BESKN, BERBEI, KRKI, 
DKRKI,CJOIBS, CJYHBS, JROOTS, FINTKO, ERF, ERFC, 
RERF, CERF, INERFC, RIERFC, GAMLN, GAMEN, GAMIC, 
GAMTL, BETALN, BETAIC, BETBIC, SININT, COSINT, 
XNEWT, FINVER, FNORM, RVNORM, FNORMB, FCHISQ, 
FNCHI2, FCENT, FNCT, FDNCT, FBIVTS, FBIVTQ, 
FMLTVT, FFDIST, FNCF, FNCFQ, FMLTVF, FCIRCV, THA, 
GAUS8, DATAD, ERRCHK, ONECHK, and ERXSET. (RWR) 
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29998 (SAND—77-1683) User/programmer guide for UCMD 
85. Robbins, D.K. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jan 
1978. Contract EY-76-C-04-0789. 17p. Dep. NTIS, PC A02/MF 


A0l. 

This document describes program UCMD 85--an Applicon 
AGS/870 User Command for extracting a MACRO from a file 
drawing and appending it to a drawing on the table, nondialogue 
version. 


29999 (SAND—77-1798) User/programmer guide for UCMD 
88: store user dictionary. Nelson, N.J. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Dec 1977. Contract EY-76-C-04-0789. 14p. Dep. 
NTIS, PC A02/MF AO1. 

This document describes program UCMD88--an Applicon 
AGS/870 User Command to store the dictionary from a drawing file 
loaded on the table to a file called USERDIC created in the user's 
area. 


30000 (SAND—77-1993C) Comparison between two error esti- 
mation procedures. Epstein, B.; Hicks, D.L. (New Mexico Univ., 
Albuquerque (USA); Sandia Labs., Albuquerque, N.Mex. (USA)). 
1977. Contract EY-76-C-04-0789. 4p. (CONF-780214—1). Dep. 
NTIS, PC A02/MF AO1. 

From 1. workshop on the information linkage between ap- 
plied mathematics and industry; Monterey, CA, USA (23 Feb 1978). 

Asymptotic procedures to estimate errors incurred in finite- 
difference approximations of differential equations have been known 
for many years; but by their very nature they cannot be relied on to 
provide "'safe’’ upper bounds on the errors unless severe restrictions 
are imposed. An alternative method, the “error-gradient estimation 
procedure”, is presented, in which the discretized solution is ex- 
tended to a “continuum solution” which can, under suitable hypoth- 
esis, be employed to furnish error estimates. While a complete, 
rigorous theory for the error-gradient procedure does not seem to be 
within reach at this time, a number of computations have furnished 
very satisfactory error estimates. In particular, good results have 
been obtained in some shock calculations, where asymptotic proce- 
dures appear to be completely inapplicable. 


30001 (SAND—78-0465C) Data fitting with insufficient data. 
Haskell, K. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. 
Contract EY-76-C-04-0789. 18p. (CONF-780224—1). Dep. NTIS, 
MF AOl1. 

From Rio Grande ACM winter meeting; LasCruces, NM, 
USA (10 Feb 1978). 

Portions of document are illegible. 

It is desired to fit a curve through a series of data in the least 
squares sense. A four-step procedure using piecewise polynomials is 
detailed. In the example given, Hermite cubics are used to parame- 
trize the data. Calculation shows that it is necessary to constrain the 
curve, and then solve the constrained least-squares problem. A 
computer code (LSEI) has now been developed to handle this type 
of problem. 3 figures. (RWR) 


30002 (UCRL—50025-77-2, pp 1-8) Structured macro language 
aids in systematic computer programming. Hollstien, R.B. 5 Oct 1977. 

In Electronics Engineering Department quarterly report No. 
2, 1977. 

There is currently great interest in a systematic approach to 
computer programing in which an overall task is subdivided into 
sequentially organized subtasks, which are in turn subdivided until a 
level is reached at which the subtasks can be expressed directly in 
programing language. The new approach can reduce program devel- 
opment time and improve the clarity and readability of programs. It 
is easy to use if the programing language contains certain structured 
control mechanisms. Unfortunately, these mechanisms are not imme- 
diately available in FORTRAN or in the more powerful 
LRLTRAN language used at LLL. However, they are provided by 
a new set of structured programing macros (SPM) developed at 
LLL. (Macros are shorthand statements used to simplify program 
writing when segments having a specific form recur frequently.) 
Structured programs can be written easily in the macro language and 
then machine-translated into standard FORTRAN or LRLTRAN. 4 
figures. 


30003 (UCRL—50025-77-2, pp 15-19) New CMOS microcom- 


puter system operates on very low power. Clendenen, L.D. 5 Oct 
1977. 


In Electronics Engineering Department quarterly report No. 


2, 1977 

The EE Department at LLL has recently developed a micro- 
computer system with extremely low power requirements (less than 
500 mW). It was designed for a data recording system that must 
operate unattended and on low power for a period of 3 to 5 years 
and store data for 6 to 8 months before retrieval. The system must 
measure temperature and relative humidity every 20 min, process the 
data for efficient, nonvolatile storage, and control access to the 
stored information. It has a 12-bit data word and readily available 
software. Also, the system is compatible to the DEC PDP-8/E and 
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thus uses its existing software. This system could be used to great 
advantage as a controller or data recorder in remote weather sta- 
tions, in spacecraft, or in other facilities where batteries can be 
serviced die on occasionally. 5 figures, 1 table. 


= (UCRL—80471) End-to-end protocol design issues for a 

network: the At mechanism. Watson, R.W.; Fletcher, 
ro G. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 20 Dec 1977. Contract W-7405-ENG-48. 19p. (CONF- 
7710117—1). Dep. NTIS, PC A02/MF AO1. 

From 2. conference on local computer networks; Minneapo- 
lis, MN, USA (12 Oct 1977). 

Environmental assumptions and the major issues in network 
protocol design, such as network protocol addressing, assurance, and 
efficiency, for an end-to-end (process-to-process) protocol for a local 
computer network are discussed. Assurance issues are discussed in 
detail. Single-message applications and message-stream or logical 
(virtual) circuits are important in a high-bandwidth, low-delay local 
network. Emphasis is on a timer-based mechanism for reliable, 
efficient transmission of both single-message and message-stream 
traffic. Correct data delivery is assured in the face of lost, damaged, 
duplicate, and out-of-sequence prey Current reliable approaches 
to protocol design are not well suited for single-message modes of 
communication appropriate, for example, to distributed network 
operating systems. The timer intervals that must be maintained for 
sender and receiver are developed, along with the rules for timer 
operation, packet os packet creation, and connection 
“opening and closing”. The underlying assumptions about network 
characteristics required for the timer-based approach to work cor- 
rectly are discussed, particularly that maximum packet lifetime can 
be bounded. 3 figures. 


30005 (SAND—78-6007) Tournament problem for 3-person 
games. Peltesoh, R. Mar 1978. Translation of German report. 24p. 
NTIS, MF AO1. 

Thesis. Submitted to Friedrick-Wilhelm Univ., Berlin. 

The scheduling of play in tournaments of 3-person games is 
considered. It is shown mathematically that a 3- m-game tourna- 
ment with 3n participants can be held in such a way that every 
combination of three participants plays once and only once and that 
aw plays once and only once on each day of play. 


30006 Lattice of faces of the n-cube. Metropolis, N.; Rota, G. 
(University of California, Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Bull. Am. Math. Soc.; 84: No. 2, 284- 
286(Mar 1978). 

The Dilworth partition is constructed using the representa- 
tion of the faces of the n-cube as signed subsets or an n-set.(AIP) 


30007 Sharpness of theorems concerning zero-free regions for 
certain sequences of polynomials. Saff, E.B. (Univ. of South Florida, 
Tampa); Varga, R.S. Numer. Math.; 26: 345-354(1976). 

The s ness of a theorem concerning zero-free parabolic 


regions is established for certain sequences of polynomials satisfying 
a three-term recurrence relation. Similarly, the sharpness of a zero- 
free sectorial region is established for certain sequences of Pade 
approximants to e/sup z/. 1 figure. 


30008 Geometric convergence of rational approximations to e/ 
sup -z/ in infinite sectors. Saff, E.B. (Univ. of South Florida, 
Tampa); Varga, R.S.; Ni, W.C. Numer. Math.; 26: 211- 225(1976). 

The geometric convergence of rational approximations to e/ 
he -z/ in infinite sectors about the positive real axis is studied. 2 
tables. 


M-matrix theory and recent results in numerical linear 
= Varga, R.S. (Kent State Univ., OH). pp 375-387 of Sparse 
matrix computations. New York; Academic Press, Inc. (1976). 

The theory of M-matrices, as introduced by Ostrowski in 
1937, provides fundamental tools in the analysis of problems in 
numerical linear algebra, in particular in the iterative solution of 
large sparse systems of linear equations. The way in which the 
theory of M-matrices continues to be the underlying theme, whether 
directly or indirectly, for many recent contributions in numerical 
linear algebra is sketched. (RWR) 


30010 (SAND—78-6003) Definite self adjoint eigenvalue prob- 
lem for ordinary differential equations. Kamke, E. Translated by L.A. 
Bertram from Math. Z.; 45: “No. 5, 759-787(1939). 42p. Dep. NTIS, 
PC A03/MF AOI. 
This is a translation of Kamke’s “Uber die selbstadjungierten 
a enwertaufgaben bei gewohnlichen linearen 
Differentialgleichungen. I. ’, the first of three papers published in 
Mathematische Zeitschrift during during 1939 and 1940 on the 
_ ey problem L(u) = lambda M(u), where L and M are self- 
joint linear differential operators. These papers employ classical 
methods to develop detailed theorems on the spectra (A/sub p/) and 
give the appropriate extensions of the Rayleigh quotient and Cour- 
ant max-min theorems, for the case where L is positive definite but 
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M need not be. The direct approach taken by Kamke, and the clarity 
and concreteness of the results given, should make this material 
accessible to a much larger group of applied mathematicians than is 
the corresponding material of the linear-operator-in-Hilbert-space 
literature. 


INFORMATION HANDLING 
REFER ALSO TO CITATION(S) 28543 


(BNL—22595) Facilitating data interchange with ERDA. 
Benkovitz, C.M. (Brookhaven National Lab., me ‘Orten N. Y. (USA)). 
1977. Contract EY-76-C-02-0016. 22p. (CONF-770445—2). Dep. 
NTIS, PC A02/MF AO1. 

77 From 26. VIM conference; Minneapolis, MN, USA (4 Apr 
1977). 
Resources of the seven ERDA multipurpose national labora- 
tories and the advantages of sharing them are pointed out. A 
standard for the interchange of data among the laboratories was 
developed. Features of the pro standard and its implementation 
are described. 4 figures. (RWR. 


30012 (CONF-770937—, p —e Project cost and schedule 
planning and control. Oliver, R. Jan 1 

From ERDA/AESOP 17; Koel MA, USA (13 Sep 1977). 

In Proceedings of AESOP conference. Volume 17. 

Twelve pages of viewgraphs are presented on the following 
topics: important characteristics of project management information 
system, in mage of WBS and organizational structure, LOFT 
work breakdown structure, LOFT project management organiza- 
tion, LOFT PMS IV integrated schedule and cost system statistics, 
types of funding, requirements of the PMS IV system, development 
problems, and contents of the document “PMS IV requirements and 

implementation”. Then said document is reproduced, including IBM 
36 /75 system schematic, information flow in the network proces- 
sor, information flow in the cost processor, and characteristics of 
PMS IV job steps. A questionnaire for users is appended. (RWR) 


30013 (CONF-770937—, pp 275-284) What is FORS. Luckett, 
D. (Energy Research and Development Administration, Washing- 
ton, DC). Jan 1978. 

From ERDA/AESOP 17; Boston, MA, USA (13 Sep 1977). 

In Proceedings of AESOP conference. Volume 17. 

FORS (Field Office Reporting System) is an automated/ 
manual system for use by field offices. It meets field office require- 
ments as stated by the field, and supports finance, procurement, and 
project management at the field office level. Benefits and objectives 
of the system are listed. The savin of the system to other major 
management information efforts is shown. Development of the 
system is sketched. This report consists entirely of ten transparen- 
cies; there is no text as such. (RWR) 


30014 (CONF-770937—, pp 285-291) Uniform contractor report- 
ing system. Ross, R. Jan 1978. 

From ERDA/AESOP 17; Boston, MA, USA (13 Sep 1977). 

In Proceedings of AESOP conference. Volume 17. 

The background, description, current status, and future plans 
7 the ERDA Uniform Contractor Reporting System are reviewed. 
1 figure. 


30015 (UCRL—80178(Rev.1)) User-directed data base design. 
Lehot, P.G.H.; Hagerth, S. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 4 Jan 1977. Contract W-7405-ENG-48. 
12p. (CONF-780103—4). . NTIS, PC A04/MF AO1. 

From 11. internati conference on systems sciences; Hono- 
lulu, HI, USA (Jan 1978). 

The design or redesign of schemas, subschemas, and relations 
may be influenced by user-defined restrictions. A simple algorithm 
redefine a set of relations or a set of subschemas is presented. 3 

gures. 


30016 (UCRL—80713) Data explosion: symptoms, causes, and 
cures. Posehn, M.R.; Fisher, D.K. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 2 Feb 1978. Contract W-7405- 
ENG-48. 5p. (CONF-780402—2). Dep. NTIS, PC A02/MF AOl1. 

From 24. Institute of Environmental Sciences technical meet- 
ing; Fort Worth, TX, USA (17 Apr 1978). 

Computer-based data eee systems for envi- 
ronmental testing can create a large amount of unnecessary data if 
they are not properly used. This “data explosion” is often caused by 
test requests that reflect a lack of understanding of digital systems 
and is aggravated by batch-oriented data reduction methods. Educa- 
tion directed at the limitations and advantages of digital systems, 
combined with techniques for real-time data compression and inter- 
active test control, can minimize the amount of data uired. In 
addition, the use of an interactive data reduction approach permits 
selective editing of the test results and presentation in condensed 
format. 4 figures. 
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Assessment of railroad fuel use and emissions for the regional air 
pollution study, 3:29330 (PB—271887) 
Acurex Corp., Mountain View, Calif. (USA). Aerotherm Div. 
Design criteria for stationary source catalytic combustors. Paper 
No. 77-32, 3:29138 (CONF-771015—24) 
Development and application of the PROF-HET catalytic 
combustor code. Paper No. 77-33, 3:29137 (CONF-771015—21) 
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Special course on concepts for drag reduction, 3:28844 (AD-A— 
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Chemistry and diffusion of aircraft exhausts in the lower 
stratosphere during the first few hours after fly-by, 3:29322 
(N—74-34114) 
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Scale-up on NF(a 1 delta) produced by the H + NF system in a 
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046870) 
Small-scale cw HF(DF) chemical laser. Interim report, 3:29054 
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Aerospace Corp., El Segundo, Calif. (USA). Ivan A. Getting Labs. 
Development of millimeter-wave super schottky mixer diodes. 
Progress report 1 July 1975—30 September 1976, 3:29009 (AD- 
A—044276) 
Measured and predicted radiation-induced currents in semirigid 
coaxial cables. Interim report, 3:29271 (AD-A—046697) 
Signature of electric fields from high and low altitude particle 
distributions. Technical report, 3:29597 (AD-A—044507) 
The vibrational deactivation of HF(v = 3) and HF(v = 2) by H 
atoms. Interim report, 3:29620 (AD-A—044202) 
Aerospace Corp., El Segundo, Calif. (USA). Space Physics Lab. 
Self-consistent particle and parallel electrostatic field distributions 
in the magnetospheric-ionospheric auroral region. Interim 
report, 3:29590 (AD-A—044036) 
Aerospace Corp., Los Angeles, Calif. (USA). Environmental and 
Energy Conservation Div. 
Disposal of by-products from nonregenerable flue gas 
desulfurization systems: second progress report. Report for Nov 
72—Nov 75, 3:29383 (PB—271728) 


Air Force Geophysics Lab., Hanscom AFB, Mass. (USA) 

A summary of significant solar-terrestrial and interplanetary 
events during the retrospective world interval of 20 March—5 
May 1976, 3:29582 (AD-A—043897) 

Cosmic ray variational coefficients: the effect of altitude variations 
and secular variations, 3:29568 (AD-A—043896) 

Effects of recent secular variations of the geomagnetic field on 
vertical cutoff rigidity calculations, 3:29570 (AD-A—043996) 

Rapid variations in spacecraft potential. Air force surveys in 
geophysics, 3:29598 (AD-A—046350) 

Vertical cutoff rigidity and the intensity distribution of cosmic 
rays near Cape Town. Interim report, 3:29569 (AD-A—043967) 

Air Force Inst. of Tech., Wright-Patterson AFB, Ohio (USA). School 
of Engineering 

Investigation of diatomic cesium as a laser medium by absorption 
and fluorescence spectroscopy, 3:29059 (AD-A—046354) 

Air Pollution Technology, Inc., San Diego, Calif. (USA) 

High-temperature and high-pressure particulate control 
requirements. Final report May 1976—May 1977, 3:27756 (PB— 
271699 

Alabama +1 Huntsville (USA). Kenneth E. Johnson 

Environmental and Energy Center 

Preliminary evaluation of a thermographic scanning device for 
energy conservation studies, 3:28695 (ASEC—78-1) 

Alabama Univ., University (USA). Bureau of Engineering Research 

Feasibility studies of in-situ coal gasification in the warrior coal 
field. Semi-annual report, 3:27728 (PB—272476) 
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Geomet, Inc., Gaithersburg, Md. (USA) 

Air quality modeling study to analyze the impact of various SO2 
control strategies on ambient air quality in the San Francisco 
Bay area. Final report, 3:29342 (PB—274472) 

Georgetown Univ., Washington, D.C. (USA) 

Georgetown University coal using-integrated community energy 
system (GU/CU-ICES) demonstration project. Phase I. 
Detailed work management plan. Final report, August 1977— 
January 1978, 3:28731 (COO/4488—1) 

Georgia Inst. of Tech., Atlanta (USA). Economic Development Lab. 

Pyrolytic conversion of agricultural and forestry wastes in Ghana: 
a feasibility study, 3:27958 (PB—271392) 

Inst. of Tech., Atlanta (USA). School of Chemical 

Engineering and Metallurgy 

The cyclic stress—strain response of titanium—vanadium alloys. 
Technical report, 3:28871 (AD-A—044617) 

Georgia Univ., Athens (USA). Dept. of Chemistry 

Transition metal chemistry under high carbon monoxide pressure: 
an infrared spectroscopic study of catalysis in the Fischer— 
Tropsch reactions, 3:27955 (SRO—933-2) 

Getty Oil Co., Houston, Tex. (USA) 

Thermal recovery equipment, Kern River Field, California, 

3:27797 (CONF-760585—5) 
ennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 

Moscow. Inst. Atomnoj Ehnergii 

Influence of magnetic field geometry on the splitting of drift 
surfaces. Orthogonal field geometry, 3:29916 (UCRL-Trans— 
11321 

Grumman eneenit Corp., Bethpage, N.Y. (USA) 

Orbital construction demonstration study. Volume 3: requirements 
document. Final report, 3:27987 (N—77-28153) 

= construction demonstration study. volume 1: executive 

ummary. Final report, 3:28008 (N—77-28151) 
Gulf | meee and Development Co., Pittsburgh, Pa. (USA) 

Investigation of mechanisms of hydrogen transfer in coal 
hydrogenation. Monthly progress report, November 1977, 
3:27726 (FE—2305-17) 
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Hanford Engineering Development Lab., Richland, Wash. (USA) 

Core engineering technical progress report, July—September 
1977, 3:28395 (HEDL-TME—77-48) 

Creep of UO: at 2500°C, 3:28904 (HEDL-SA— 1079) 

FSAR amendment 14, FSAR revisions: response to NRC Q set 1, 
quality assurance, 3:28438 (HEDL-TI—75002-14) 

Response to NRC Q; set 8. FSAR supplement 24, 3:28437 
(HEDL-TI—75001-24) 

Responses to NRC Q: set 1 quality assurance. FSAR supplement 
15, 3:28394 (HEDL-TI—75001-15) 

Standardization of dosimetry and damage analysis work for U.S. 
LWR, FBR, and MFR development program, 3:28187 (HEDL- 
SA—1374) 

Turbulent hydraulic penetration from turbulent pipe flow into 
stagnant columns, 3:28269 (TID—28198) 
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Harry Diamond Labs., Washington, D.C. (USA) 
Assembly-language digital division computer program for use in 
proton-recoil spectroscopy. Technical memo, 3:29258 (AD-A— 
044103) 
Implementation of the Device Data Bank on the HDL—IBM 
computer. Technical report, 3:29270 (AD-A—046480) 
Voltage and current measurements in HIFX diodes. Technical 
memo, 3:29253 (AD-A—043971) 
Associates, Inc., Columbia, Md. (USA) 
Analysis of commercial space leasing agreements and energy use 
disclosure policy. Final report, 3:28575 (PB—272340) 
Empirical and simulation analyses of energy use in commercial 
buildings. Final report, 3:28643 (PB—272342) 


IBM Research Div., Yorktown Heights, N.Y. (USA) 

Profiling hydrogen in materials using ion beams, 3:29605 (CONF- 
770642—13) 

ICF, Inc., Washington, D.C. (USA) 

Conservation investments as a gas utility supply option: 
preliminary analysis, 3:28613 (PB—272336) 

Idaho National Engineering Lab., Idaho Falls (USA) 

Acceptance limits for LOFT PPS channel response items, 3:28397 
(LTR—16-12) 

Analysis of inadvertent opening of primary motor/generator set 
generator field breakers, 3:28403 (LTR—1142-17) 

Class I review of LOFT steam generator stress and fatigue life 
analysis report, 3:28402 (LTR—1141-29) 

Core power and decay time limits for a disabled LOFT ECCS, 
3:28398 (LTR—113-47) 

Electrical single failure analysis of LOFT 50 ton polar crane, 10 
ton auxiliary hoist, and 4000 lb supplemental hoist, 3:28204 
(LTR—1317-3) 

LOFT containment vessel reevaluation for -20°F air in space 
previously at 50°F, 3:28396 (LTR—12-14) 

LOFT emergency core coolant thermal analysis Class I review, 
3:28441 (LTR—113-48) 

LOFT shield tank steady state temperatures with addition of 
gamma and neutron shielding, 3:28400 (LTR—129-11) 

LOFT Steam Generator thermal analysis Class I review, 3:28203 
(LTR—1141-32) 

LOFT suppression tank spray system piping: heat exchanger BS- 
H-31 piping modifications, 3:28202 (LTR—112-123) 

Main steam vent line piping and valve support reanalysis, 3:28399 
(LTR—115-23) 

Power-Cooling-Mismatch test series: PCM-1 experiment 
predictions, 3:28453 (TFBP-TR—242) 

Preliminary report on Battelle Northwest Liquid Level Probes 
(LLP), 3:28401 (LTR—141-65) 

Procedures source term measurement program, 3:28206 (TREE— 
1178) 

Stress analysis of LOFT containment vessel attachments for the 
mainsteam and feedwater piping support structures, 3:28442 
(LTR—1210-3(Rev.A)) 

TAN/LOFT 13.8 KV, 2.4 KV, and 480 V relay and circuit 
breaker coordination study, 3:28404 (LTR—1310-19) 

Idaho Univ., Moscow (USA). Dept. of Chemical Engineering 

Effect of bubble behavior on the scale-up of fluidized bed heat 

exchangers. Final report, 3:29141 (TID—27925) 
IIT Research Inst., Chicago, Ill. (USA) 

Metabolic rates in five animal populations in 1976 after prolonged 
exposure to Seafarer ELF electromagnetic fields in nature. 
Technical report for 1976, 3:29543 (AD-A—044229) 

Prediction of cavity growth by solution of salt around boreholes, 
3:27905 (IITRI-C—6313-14) 

Seafarer extremely low-frequency electromagnetic fields: Soil 
arthropod populations after long-term exposure under natural 
conditions. Technical report for 1976, 3:29541 (AD-A—043982) 

Illinois Dept. of Business and Economic Development, Springfield 

(USA). Div. of Energy 

Establishment of an energy conservation management program in 
Illinois schools, 3:28732 (PB—271730) 

Illinois energy consumption: 1963—1975, 3:28641 (PB—271748) 

Projected Illinois energy consumption: 1976a—1980 and 1985, 
3:28642 (PB—271749) 
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Recommended lighting levels for state of Illinois buildings, 
3:28699 (PB—272338) 

Illinois Inst. for Environmental Quality, Chicago (USA) 

Illinois lands affected by underground mining for coal. Final 
report, 3:27758 (PB—271424) 

Illinois Uniy., Urbana (USA). Center for Advanced Computation 

Final report, 3:28522 (COO—2865-11) 

Illinois Univ., Urbana (USA), Materials Research Lab. 
Profiling hydrogen in materials using ion beams, 3:29605 (CONF- 
770642—13) 
Indiana Univ., Bloomington (USA) 
Report of group II-2: running at ISA, 3:29215 (BNL—23537) 
Institute for Cancer Research, Philadelphia, Pa. (USA). Fox Chase 

Cancer Center 

Cellular heredity in haploid cultures of somatic cells. 
Comprehensive report, April 1975—June 1977, 3:29486 (COO— 
3110-29) 

Institute of Gas Technology, Chicago, Ill. (USA) 

Application analysis of solar total energy to the residential sector. 
Quarterly technical status report, April 1—June 30, 1977, 
3:28648 (ALO/3787—1) 

Economic considerations and operating history of base-load LNG 
projects, 3:27839 (CONF-771228—2) 

Energy conservation in periodic kiln operations using thermal 
energy storage, 3:28746 (CONF-770416—8) 

Molten-salt thermal-energy storage systems, 3:28496 (CONF- 
770955—3) 4 

Institute of Public Administration, Washington, D.C. (USA) 

Energy, public choices, and environmental data needs. Final 

report, 3:28543 (PB—272263) 
Institution of Engineers, Sydney (Australia) 

Conference on electrical transportation, 3:28837 (CONF- 
7510184—) 

International Biophysics Corp., Irvine, Calif. (USA) 

Alarm-level monitor for SO2 emissions from stationary sources. 
Final report July 1975—May 1976, 3:29329 (PB—271656) 

Iowa State Univ. of Science and Technology, Ames (USA) 

Heated uranium tetrafluoride target system to release non-rare gas 

fission products for the TRISTAN isotope separator, 3:27940 
Iowa State Univ. of Science and Technology, Ames (USA). Energy 
and Mineral Resources Research Inst. 

Development of a centralized early warning detection system 
identifying explosive conditions in grain handling facilities, 
3:29549 (IS-M—114) 

Iowa State Univ. of Science and Technology, Ames (USA). 

Engineering Research Inst. 

Environmental effects of burning solid waste as fuel, 3:27967 (IS- 
M—124) 

Iowa Univ., Iowa City (USA) 

Distribution of energy in bimolecular chemiluminescent reactions 
involving hydrogen atoms. Progress report, May 1, 1977—April 
30, 1978, 3:29654 (COO—2326-34) 

Radiative transition probabilities for the A '£—X 12* bands of 
TLiH, 3:29610 (COO—2326-22) 

Iowa Univ., Iowa City (USA). Dept. of Chemistry 

A '=* — X '3* bands of the isotopic lithium hydrides, 3:29612 
(COO—2326-28) 

Mass-reduced quantum numbers: application to the isotopic 
lithium hydrides (X"B* ), 3:29614 (COO—2326-31) 

Photon and positive ion production from collisions of 
superthermal hydrogen atoms with lithium atoms and 
molecules, 3:29621 (COO—2326-33) 

Radiative and nonradiative lifetimes for vibrational levels of the A 
1 * state of 7LiH, 3:29611 (COO—2326-23) 

Radiative lifetimes for vibrational levels of the B 'PI state of 
7LiH, 3:29615 (COO—2326-32) 

Radiative transition probabilities for the B ‘PI - X 'SIGMA* and 
B 'PI- A '‘SIGMA* of 7LiH, 3:29613 (COO—2326-29) 

Iowa Univ., Iowa City (USA). Dept. of Physics and Astronomy 

Energization pf polar-cusp electrons at the noon meridian, 3:29593 
(N—77-29057) 

On the polarization and origin of auroral kilometric radiation. 
Progress report, 3:29592 (AD-A—044803) 

IRT Corp., San Diego, Calif. (USA) 

Radiation effects in insulator materials. Final report 28 Apr 76—31 

Mar 77, 3:28912 (AD-A—044535) 
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JACA Corp., Fort Washington, Pa. (USA) 

Barriers to the use of secondary metals. Final report, 3:28763 
(PB—271814) 

Jet Propulsion Lab., Pasadena, Calif. (USA) 

Borehole hydraulic coal mining system analysis, 3:27760 (N—77- 
28558) 

Costs and energy efficiency of a dual-mode system, 3:28737 (N— 
77-29003) 

Electrical characteristics of 2~omega-cm 0.046-cm-thick silicon 
solar cells as a function of intensity and temperature, 3:27988 
(N—77-28216) 

Modeling of fluidized bed silicon deposition process, 3:28913 (N— 
77-28581) 

Options for demonstrating the use of solar energy in california 
buildings, 3:28039 (N—77-28582) 

Steam reforming of methyl fuel. Phase I. Final report, 3:27809 
(AD-A—044787) 
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Kentucky Univ., Lexington (USA) 

Onsite control of sedimentation utilizing the modified block-cut 
method of surface mining. Feasibility study Dec 74—Apr 76, 
3:27765 (PB—272244) 

Kentucky Univ., Lexington (USA). Inst. for Mining and Minerals 

Research 

Production of ammonia using coal as a source of hydrogen. 
Annual report No. 2, 3:27965 (PB—271916) 

Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.) 

Energy Research and Development Program prepared by the 
Government of the Federal Republic of Germany. Annual 
report, 1976, 3:28553 (NP—22634) 

Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL—50641) 

Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 

Chemische Technologie 

Reprocessing of thorium-containing nuclear fuels. Annual activity 
report, July 1, 1975—June 30, 1976, 3:27887 (GERHTR—183) 

Theoretical studies on the criticality of fluidized bed ovens for 
HTR fuel elements, 3:27888 (GERHTR—174) 

Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Projekt 

Hochtemperaturreaktor mit Heliumturbinen 

Measurements at cooling tower plumes. Part 3. Three-dimensional 
measurements at cooling tower plumes, 3:29364 (ANL-Trans— 
1117) 

Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Heisse 


Releases of '*CO, from nuclear facilities with gaseous effluents, 
3:29363 (ORNL-tr—4527) 
Koeln Univ. (Germany, F.R.). Energiewirtschaftliches Inst. 
Alternative developments of energy demand and meeting this 
demand: perspectives for the next decades, 3:28580 (AED- 
CONF—77-002-006) 
Konstanz Univ. (Germany, F.R.) 
Spin dynamics and magnetic ordering in mixed valence systems, 
3:28876 (BNL—23482) 
Kusko (Alexander), Inc., Cambridge, Mass. (USA) 
Flywheel propulsion simulation. Final report, 3:28842 (PB— 
272259) 
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Lake Charles-McNeese Urban Observatory, La. (USA) 

Feasibility study on combined resource recovery systems for the 
city of Lake Charles and Calcasieu Parish. Final report, 3:28772 
(PB—271525) 

Lehigh Univ., Bethlehem, Pa. (USA) 

Program evaluation and review system for the Division of Energy 
Storage Systems. Progress report, July 1, 1977—September 30, 
1977, 3:29976 (COO/4454—1) 
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Letterman Army Inst. of Research, San Francisco, Calif. (USA) 

U. S. Army medical research and development technical report. 
Annual research progress report 1 July 1975—30 September 
1976, 3:29476 (AD-A—044175) 

Lewin and Associates, Inc., Washington, D.C. (USA) 
Economic potential of domestic tar sands, 3:27853 (HCP/T9014— 
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Little (Arthur D.), Inc., Cambridge, Mass. (USA) 

Dual alkali test and evaluation program. Volume III. Prototype 
test program--Plant Scholz. Final report May 73—Apr 77, 
3:28161 (PB—272109) 

Guidelines for trolley carrier phone systems. Open file report 
(final), 3:27774 (PB—273479) 

Solar airconditioning study. Final report, 3:28027 (AD-A— 
043951) 

Technical services for mine communications research. 
commercially available equipment for coal mine emergency 
warning systems. Final report Mar—Dec 76, 3:27766 (PB— 
272459 

Missiles and Space Co., Palo Alto, Calif. (USA). Lockheed 

Palo Alto Research Lab. 

The trapped radiation handbook. Change 5, 3:29596 (AD-A— 
044305) 

The trapped radiation handbook. change 4, 3:29595 (AD-A— 
044304 

Los Alamos Scientific Lab., N.Mex. (USA) 

Annotated bibliography on high-intensity linear accelerators, 
3:29176 (LA—7124-MS) 

CAD—CAM interactive graphics system designed by users, 
3:29994 (LA-UR—78-179) 

Computer-generated movies as an analytic tool, 3:29993 (LA- 
UR—78-66) 

Conceptual design of an emergency tritium clean-up system, 
3:29955 (LA—7136-MS) 

Data-base management system for spatial display of federal 
offshore oil and gas lease data, 3:27793 (LA-UR—77-2779) 
DYMAC demonstration program: Phase I experience, 3:27936 

(LA—7126-MS) 

E-Division semiannual report. Progress report, December 1, 
1976—May 30, 1977, 3:29978 (LA—7027-PR) 

Electronic identification. Progress report, July 1, 1976— 
September 30, 1977, 3:29273 (LA—7020-PR) 

EXPLO: explosives thermal analysis computer code, 3:29287 
(LA—6949-MS) 

Feasibility study for a postaccident heat removal facility, 3:28440 
(LA—7133-MS) 

Final report on NRIP-funded magnetic refrigerator development 
project, July 1, 1975—October 1, 1977, 3:29012 (LA—7111-MS) 

Fusion applications of fast discharging homopolar machines, 
3:29933 (EPRI-ER—625) 

Gamma-ray measurements with the segmented gamma scan, 
3:29260 (LA—7059-M) 

General analysis and illustrative examples of free drainage of 
Newtonian and non-Newtonian films with time-dependent 
rheological parameters, 3:29645 (LA-UR—77-2014) 

General-Purpose Heat Source Project, Space Nuclear Safety 
Program, and Radioisotopic Terrestrial Safety Program. 
Progress report, January 1978, 3:27944 (LA—7184-PR) 

Geostatistics project of the National Uranium Resource 
Evaluation program, 3:27863 (LA—7168-PR) 

Hydrogeochemical and stream sediment reconnaissance of the 
National Uranium Resource Evaluation program: the Rocky 
Mountain states of New Mexico, Colorado, Wyoming, and 
Montana, and the state of Alaska. Progress report, July— 
September 1977, 3:27862 (LA—6993-PR) 

Hydrologic characteristics of the Los Alamos well field, with 
reference to the occurrence of arsenic in well LA-6, 3:29404 
(LA—7012-MS) 

Instrument for observing transient cosmic gamma-ray sources for 
the ISEE-C Heliocentric spacecraft, 3:29259 (LA—7051-MS) 

Intense neutron source facility. Progress report, July 1— 
September 30, 1976, 3:29174 (LA—6591-PR) 

Investigation of uranium plasma emission from 1050 to 6000 A, 
3:28877 (LA—7101-T) 

K-TIF: a two-fluid computer program for downcomer flow 
dynamics, 3:28439 (LA—6994) 

Maximum entropy analysis for some one- and two-dimensional 
problems, 3:29992 (LA-UR—77-2689) 

Medium-energy physics program. Progress report, May 1—July 
31, 1977, 3:29175 (LA—7081-PR) 
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Microprocessor data-input-control unit for Mark Century 
Numerical Contouring Control, 3:28997 (LA-UR—77-2052) 

Neutron detector suitcase for the Nuclear Emergency Search 
Team, 3:27935 (LA—7108) 

Neutronics of a mixed-flow gas-core reactor, 3:28318 (LA—7036- 
MS) 

Nuclear data development and shield design for neutrons below 60 
MeV, 3:29808 (LA—7159-T) 

Preliminary concepts for materials measurement and accounting in 
critical facilities, 3:27934 (LA—7028-MS) 

Preparation of synthetic standard minerals, 3:28897 (LA—7072- 
MS) 

Proposal for study of vacuum adiabatic compression of relativistic 
electron beam generated by a foilless diode, 3:29606 (LA—7169- 
P) 

Reactor technology. Progress report, July—September 1977, 
3:28319 (LA—7137-PR) 

Review of organic sulfur analysis in coal and a new procedure, 
3:27752 (LA-UR—78-150) 

Safety analysis of the main vault at TA-41, LASL, 3:27914 (LA— 
6913) 

Skull melting of synthetic minerals, 3:28898 (LA—7080-MS) 

Synthetic fuel production from solid wastes. Final report, 3:27961 
(PB—272423) 

Trace element characterization and removal/recovery from coal 
and coal wastes. Progress report, January 1—March 31, 1977, 
3:27750 (LA—7104-PR) 

Trace element characterization and removal/recovery from coal 
and coal wastes. Progress report, April 1—June 30, 1977, 
3:27751 (LA—7117-PR) 

Louisiana Water Resources Research Inst., Baton Rouge (USA) 

Radioactivity in Mississippi River water. Completion report, 
3:29451 (PB—272042) 

LP-Gas Industry Advisory Committee, Tulsa, Okla. (USA). LP-Gas 

Transportation and Storage Sub-Committee 

Study of future U.S. requirements for propane and butanes 
through 1980, 3:28603 (PB—271489) 


Maine Univ., Orono (USA) 

Project RETRO-TECH: home weatherization charts, 3:28726 
(PB—273632) 

Project RETRO-tech: home weatherization instructor's guide, 
3:28724 (PB—273629) 

Project RETRO-TECH: home weatherization manual, 3:28725 
(PB—273631) 

Marathon Oil Co., Findlay, Ohio (USA) 

Commercial scale demonstration, enhanced oil recovery by 
micellar-polymer flood. Annual report, October 1976— 
September 1977, 3:27795 (BERC/TPR—77/10) 

Martin Marietta Corp., Baltimore, Md. (USA), Environmental 

Technology Center 

Bromine chloride: an alternative to chlorine for fouling control in 
condenser cooling systems. Final report May 76—Jan 77, 
3:28121 (PB—271968) 

Maryland Univ., College Park (USA) 

Review of experiments, 3:29223 (BNL—23591) 

Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA) 

Thermal diffusivity measurement of temperature sensitive 
materials by an extended pulse technique, 3:28923 (SAND—77- 
0973 

Seiaenuimenite Inst. of Tech., Cambridge (USA) 

Computer-aided industrial process design: the ASPEN project. 
Third quarterly progress report, December 1, 1976—February 
28, 1977, 3:27727 (MIT—2295T9-3) 

Report of group II-2: running at ISA, 3:29215 (BNL—23537) 

Spin dynamics and magnetic ordering in mixed valence systems, 
3:28876 (BNL—23482) 

Theory of chemical kinetics. Progress report, May 1, 1977— 
January 15, 1978, 3:28951 (COO/2873—2) 

Massachusetts Inst. of Tech., Cambridge (USA). Alfred P. Sloan 

School of Management 

Choices in the next energy and social revolution, 3:28649 (TID— 
28197) 


MISSOURI UNIV., ROLLA (USA). DEPT. OF 


Massachusetts Inst. of Tech., Cambridge (USA). Center for 

Transportation Studies 

Analysis of the incremental cost and trade-offs between energy 
efficiency and physical distribution effectiveness in intercity 
freight markets, 3:28739 (PB—271792) 

Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Earth and 

Planetary Sciences 

Microcrack technology for geothermal exploration and 
assessment. Progress report, 3:28098 (PB—271940) 

Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Mechanical 

Engineering 

Scale effects in LNG hazard analysis and testing. Progress report, 
December 1, 1976—August 31, 1977, 3:27837 (COO/4204—1) 

Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Nuclear 

Engineering 

Coolant mixing in LMFBR rod bundles and outlet plenum mixing 
transients. Progress report, March 1, 1977—May 31, 1977, 
3:28261 (COO—2245-50) 

Turbulent interchange in triangular array bare rod bundles, 
3:28260 (COO—2245-45TR) 

Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Physics 

Plasma research. Final report, October 1, 1968—December 31, 
1976, 3:29894 (COO/3070—1) 

Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Urban 

Studies and Planning 

Regional estimates of electricity technology and trade 1963. Final 
report, 3:28629 (PB—272485) 

Massachusetts Inst. of Tech., Cambridge (USA). Energy Lab. 

Coal pyrolysis by hot solids from a fluidized bed combustor. 
Quarterly progress report, September 1, 1977—November 30, 
1977, 3:27746 (FE-MIT—2295T27-2) 

Comparative evaluation of cooling tower drift eliminator 
performance. Final report on task 3, Jun 74—Jun77, 3:28126 
(PB—272366) 

Drift: a numerical simulation solution for cooling tower drift 
eliminator performance. Topical report on Task 3, Jun 74—Jun 
77, 3:28123 (PB—272370) 

Massachusetts Inst. of Tech., Cambridge (USA). Francis Bitter 

National Magnet Lab. 

Plasma research. Final report, October 1, 1968—December 31, 
1976, 3:29894 (COO/3070—1) 

Massachusetts Inst. of Tech., Cambridge (USA). Sea Grant Program 

MIT/Marine Industry Collegium opportunity brief No. 8. 
Computer models for environmental engineering and research 
in near-coastal environments, 3:29409 (PB—272583) 

Massachusetts Inst. of Tech., Lexington (USA). Lincoln Lab. 

Electrooptical devices. Semiannual technical summary report 1 
Oct 76—31 Mar 77, 3:29060 (AD-A—046483) 

Massachusetts Inst. of Tech., Oak Ridge, Tenn. (USA). School of 

Chemical Engineering Practice 

Design of a *F production system at ORNL 86-inch cyclotron, 
3:29190 (ORNL/MIT—258) 

Mathematical Applications Group, Inc., Elmsford, N.Y. (USA) 

Progress in the development of a reactivity capability in the SAM- 
CE system for validating fuel management codes. Interim 
report, 3:28317 (EPRI-NP—638) 

Mathematical Sciences Northwest, Inc., Bellevue, Wash. (USA) 

Investigation of impurity radiation from a well diganosed, laser 
heated plasma sample. Final report, 3:29912 (UCRL—13794) 

McDonnell Douglas Research Labs., St. Louis, Mo. (USA) 

Influence of rare-earth additions on properties of titanium alloys: 
microstructures and room-temperature tensile properties of Ti— 
6Al—4V with yttrium, erbium, and mischmetal additions. 
Technical report 1 April 1976—March 1977, 3:28874 (AD-A— 
044235) 

Mechanical Technology, Inc., Latham, N.Y. (USA) 

Research program on components for closed cycle gas turbine 
propulsion machinery. Final report 17 May—17 Aug 76, 
3:28823 (AD-A—044626) 

Michigan Univ., Ann Arbor (USA) 

Notes on luminosity variation at ISABELLE, 3:29224 (BNL— 
23660) 

Midwest Research Inst., Kansas City, Mo. (USA) 

Standardization of stationary source method for vinyl chloride. 
Final report, 3:29328 (PB—271513) 

Mississippi State Univ., Mississippi State (USA) 

Estimate of maximum level of oil innocuous to marine biota as 
inferred from literature review. Final task report, 3:29499 (AD- 
A—044601) 

Missouri Univ., Rolla (USA). Dept. of Engineering Management 

Energy System Analysis Procedure (ESAP). Final report, 3:28518 
(AD-A—044131) 
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Mitre Corp., McLean, Va. (USA) 

Who's Who II in the Interagency Energy/Environment R and D 
Program. Final report, 3:29981 (PB—271507) 

Mitre Corp., McLean, Va. (USA). METREK Div. 

A summary of accidents related to non-nuclear energy. Executive 

rt Fy 1976, 3:29551 (PB—271506) 

Mobil Tyco Solar Energy Corp., Waltham, Mass. (USA) 

Large area silicon sheet by EFG. Annual progress report, October 
1, 1976—September 30, 1977, 3:27985 (ERDA/JPL/954355— 
71/3 

sods Research Corp., Dayton, Ohio (USA) 

Source assessment: acrylonitrile manufacture (air emissions). Final 
report May 74—Jul 77, 3:29336 (PB—271969) 

Source assessment: overview and prioritization of emissions from 
textile manufacturing. Final report Feb 76—Jan 77, 3:29337 
(PB—271986) 

ound Lab., Ohio (USA) 

Development of ultrafiltration and inorganic adsorbents for 
reducing volumes of low-level and intermediate-level liquid 
waste: October—December 1977, 3:27897 (MLM—2503) 

Response of LASL detonators to a.c. voltage, 3:29288 (MLM— 
2492) 

TRU waste cyclone drum incinerator and treatment system: 
April—June 1977, 3:27895 (MLM—2482) 

TRU waste cyclone drum incinerator and treatment system: 
July—September 1977, 3:27896 (MLM—2496) 


Naramore, Bain, Brady, and Johnson, Seattle, Wash. (USA) 

Recommendations for energy conservation actions social security 
administration, woodlawn complex, 3:28730 (PB—271426) 

National Aeronautics and Space Administration, Cleveland, Ohio 

(USA). Lewis Research Center 

Boiling incipience and convective boiling of neon and nitrogen, 
3:29013 (N—77-28330) 

Design and prototype fabrication of a 30 tesla cryogenic magnet, 
3:29014 (N—77-28393) 

Full-scale altitude engine test of a turbofan exhaust-gas-forced 
mixer to reduce thrust specific fuel consumption, 3:28735 (N— 
77-28123) 

Polymeric membrane systems of potential use for battery 
separators, 3:28508 (N—77-28587) 

Wind turbine generator rotor blade concepts with low cost 
potential, 3:28112 (DOE/NASA/1028—77/13) 

National Aeronautics and Space tion, Greenbelt, Md. 

(USA). Goddard Space Flight Center 

Scaling of cross sections for k-electron capture by high-energy 
protons and alpha-particles from the multielectron atoms, 
3:29623 (N—77-28924) 

National Aeronautics and Space Administration, Huntsville, Ala. 

(USA). George C. Marshall Space Flight Center 

Final design review: multi-purpose Senior Center, solar heating 
and hot water system, 3:28046 (TID—28140) 

National Aeronautics and Space Administration, Langley Station, Va. 

(USA). Langley Research Center 

Alternate aircraft fuels: prospects and operational implications, 
3:27747 (N—77-28322) 

An annotated bibliography. Volume 1. Appendix 2, 3:28513 (N— 
77-28577) 

An annotated bibliography. Volume 2. Appendix 2, 3:28514 (N— 
77-28578) 

National Bureau of Economic Research, Inc., New York (USA) 

Industrial demand for energy. Working paper series, 3:28583 
(PB—271951) 

National Bureau of Standards, Boulder, Colo. (USA). Inst. for Basic 

Standards 

Threshold photo- and electroproduction of pions from nuclei. 
Final report, 3:29721 (PB—271746) 

National Bureau of Standards, Washington, D.C. (USA) 

Intermediate standards for solar domestic hot water systems/ 
HUD initiative. Final report, 3:28065 (PB—271758) 

Some aspects of using a scanning electron microscope for total 
dose testing. Final report, 3:29272 (PB—273634) 

Standard reference materials: enthalpy and heat capacity standard 
reference material: molybdenum SRM 781, from 273 to 2800 K. 
Final report, 3:28879 (PB—272127) 
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National Bureau of Standards, Washington, D.C. (USA). Center for 
Building Technology 
Abstracted reports and articles of the HUD modular integrated 
utility systems (MIUS) program. Interim report 1970-aug 76, 
3:28698 (PB—271526) 
National Bureau of Standards, Washington, D.C. (USA). Inst. for 
Applied Technology 
Index of U.S. nuclear standards. Special pub. (final), 3:28303 
(PB—272047) 
National Geophysical and Solar-Terrestrial Data Center, Boulder, 
Colo, (USA) 
Solar-geophysical data number 395, July 1977. Part I. (prompt 
reports). Data for June 1977—May 1977, 3:29585 (PB—272163) 
Solar-geophysical data number 395, July 1977. Part II. 
(comprehensive reports). Data for January 1977—December 
1976 and miscellanea, 3:29586 (PB—272164) 
National Governors’ Conference, Washington, D.C. (USA). Energy 


Federal/State regulatory permitting actions in selected nuclear 

power station licensing cases, 3:28304 (PB—272499) 
= Inst. for Occupational Safety and Health, Cincinnati, Ohio 

Health hazard evaluation determination report number 76-26-320, 
Adolph Coors Company brewery warehouse (battery charging 
area), 3:29528 (PB—273708) 

Health hazard evaluation determination report Number 76-38-326, 
Rycraft, Inc., Corvallis, Oregon, 3:29529 (PB—273748) 

Health hazard evaluation determination report Number, 74-9-271, 
Wheeling Pittsburgh Steel Corporation, Steubenville, Ohio, 
3:29530 (PB—273836) 

Survey of hearing loss in the coal mining industry. Research 
report, 3:27789 (PB—271811) 

National Lead Co. of Ohio, Cincinnati (USA) 

Recovery of uranium from pit sludges and cold metal oxide, 
3:27898 (NLCO—1149) 

National Research Council, ben on D.C. (USA). Committee on 

Hearing Bioacoustics and B 

Guidelines for preparing ponsaa a impact statements on 
noise, 3:29544 (AD-A—044384) 

National Science Foundation, Washington, D.C. (USA) 

RANN: Research Applied to National Needs. Wind energy 
conversion research, 3:28109 (PB—271942) 

National Technical Information Service, Springfield, Va. (USA) 

A directory of computer software applications: environmental, 
1977. Report for 1970-May 1977, 3:29302 (PB—270018) 

Beryllium pollution (a bibliography with abstracts). Report for 
1964-Oct 77, 3:29405 (NTIS/PS—77/1016) 

Cadmium pollution (a bibliography with abstracts). Report for 
1964-Nov 77, 3:29406 (NTIS/PS—77/1020) 

Cadmium sulfide solar cells (citations from the Engineering Index 
data base). Report for 1970-Nov 77, 3:27993 (NTIS/PS—77/ 
1052) 

Cadmium sulfide solar cells (citations from the NTIS data base). 
Report for 1964-Nov 77, 3:27992 (NTIS/PS—77/1051) 

Car pools (a bibliography with abstracts). Report for 1970-Dec 77, 
3:28738 (NTIS/PS—77/1067) 

Carbon and graphite. Part 4. graphite-chemical properties (a 
bibliography with abstracts). Report for 1964-Jul 77, 3:28971 
(NTIS/PS—77/0847) 

Carbon and graphite. Part 3. graphite-physical, mechanical, and 
structural studies (a bibliography with abstracts). Report for 
1964-Aug 77, 3:28922 (NTIS/PS—77/0846) 

Congenital abnormalities (a bibliography with abstracts). Report 
for 1964-Nov 77, 3:29489 (NTIS/PS—77/0973) 

Electron beam fusion (a bibliography with abstracts). Report for 
1964-Aug 77, 3:29847 (NTIS/PS—77/0820) 

Electrostatic precipitators. Volume 2. 1975-September 1977 
(citations from the Engineering Index Data Base). Report for 
1975—September 1977, 3:29170 (NTIS/PS—77/0822) 

Energy policy and research planning. Volume 1. 1964—1975 (a 
bibliography with abstracts). Report for 1964—1975, 3:28592 
(NTIS/PS—77/0838) 

Josephson junctions. Volume II. 1975-August 1977 (citations from 
the Engineering Index data base). Report for 1975-Aug 77, 
3:29016 (NTIS/PS—77/0842) 

Josephson junctions (citations from the NTIS Data Base). Report 
for 1964-Aug 77, 3:29015 (NTIS/PS—77/0841) 

Laser fusion (a bibliography with abstracts). Report for 1964-Sep 
77, 3:29848 (NTIS/PS—77/0865) 
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Nitrogen oxide air pollution. Part 3. Atmospheric chemistry (a 
bibliography with abstracts). Report for 1964-Sep 77, 3:29324 
(NTIS/PS—77/0853) 

Nitrogen oxide air pollution. Part 1. Control technology. Volume 
2. 1975-September 1977 (a bibliography with abstracts). Report 
for 1975-Sep 77, 3:28853 (NTIS/PS—77/0850) 

Nuclear fusion (a bibliography with abstracts). Report for 1971- 
Sep 77, 3:29849 (NTIS/PS—77/0874) 

Nuclear power plants: Ecology and health physics (a bibliography 
with abstracts). Report for 1964-Nov 77, 3:28387 (NTIS/PS— 
77/1070) 

Odor pollution (a bibliography with abstracts). Report for 1964- 
Nov 77, 3:29325 (NTIS/PS—77/1053) 

Optical coatings for solar cells and solar collectors (a bibliography 
with abstracts). Report for 1964-N 77, 3:27991 (NTIS/PS—77/ 
1036) 

Power plant siting (a bibliography with abstracts). Report for 
1964-Sep 77, 3:28388 (NTIS/PS—77/0868) 

Silicon solar cells. Volume 1. 1970—1975 (citations from the 
Engineering Index data base). Report for 1970—75, 3:27990 
(NTIS/PS—77/0957) 

Silver cells (citation from the Engineering Index data base). 
Report for 1970-Nov 77, 3:28502 (NTIS/PS—77/1027) 

Silver cells (citations from the NTIS data base). Report for 1964- 
Nov 77, 3:28501 (NTIS/PS—77/1026) 

Solar sea power plants (citations from the Engineering Index data 
base). Report for 1970-Oct 77, 3:28020 (NTIS/PS—77/1057) 

Solar sea power plants (citations from the NTIS data base). 
Report for 1964-Oct 77, 3:28019 (NTIS/PS—77/1056) 

Solar space heating and air conditioning. Volume 1. 1970-1975 
(citations from the Engineering Index data base). Report for 
1970-75, 3:28042 (NTIS/PS—77/0828) 

Solar space heating and air conditioning. Volume 2. 1976-august 
1977 (citations from the NTIS data base). Report for 1976-Aug 
77, 3:28041 (NTIS/PS—77/0827) 

Solar space heating and air conditioning. Volume 2. 1976-August 
1977 (citations from the Engineering Index data base). Report 
for 1976-Aug 77, 3:28043 (NTIS/PS—77/0829) 

Solar space heating and air conditioning. Volume 1 (citations from 
the NTIS data base). Report for 1964-75, 3:28040 (NTIS/PS— 
77/0826) 

Squid devices (a bibliography with abstracts). Report for 1964-Oct 
77, 3:29017 (NTIS/PS—77/1046) 

Standard reference materials (a bibliography with abstracts). 
Report for 1964-Oct 77, 3:29358 (NTIS/PS—77/0990) 

Sulfate emissions from automobiles (citations from the 
Engineering Index data base). Report for 1964-Nov 77, 3:28858 
(NTIS/PS—77/1050) 

Surface mining. Part 1. Strip mining (citations from the 
Engineering Index Data Base). Report for 1970-Oct 77, 3:27761 
(NTIS/PS—77/0952) 

Water pollution in estuaries and coastal zones. Volume 2. 1975- 
September 1977 (a bibliography with abstracts). Report 1964- 
Sep 77, 3:29323 (NTIS/PS—77/0840) 

Naval Medical Research Inst., Bethesda, Md. (USA) 

Modification of internal discriminative stimulus control of 
behavior by low levels of pulsed microwave radiation. Medical 
research progress report, 3:29542 (AD-A—044043) 

Naval Ocean Systems Center, San Diego, Calif. (USA) 

Emission and absorption at wavelengths of 8.6 mm and 2.0 cm as 
determining factors of T/sub e/ and n/sub e/ in the filament. 
Research and development report Dec 73—Jul 77, 3:29584 
(AD-A—044559) 

Naval Postgraduate School, Monterey, Calif. (USA) 

Application of acoustic signal processing techniques to seismic 
data. Technical report, 3:29300 (AD-A—046788) 

Proposed methodology for analyzing the Naval Petroleum 
Reserve Number One, Elk Hills, California, pipeline 
construction decision, 3:27829 (AD-A—044368) 

Naval Research Lab., Washington, D.C. (USA) 

Comparative study of the axial and azimuthal bunching 
mechanisms in electromagnetic cyclotron instabilities. Interim 
report, 3:29181 (AD-A—046802) 

Development of high-power, millimeter-wave, cyclotron masers 
at NRL and its relevance to CTR. Interim report, 3:29932 (AD- 
A—046793) 

Explosively actuated 100 kA opening switch for high voltage 
applicatons. Interim report, 3:29124 (AD-A—046798) 


NUCLEONIC DATA SYSTEMS, INC., IRVINE, 


High speed electron spin resonance studies of free radicals in 
stressed polymers. Annual summary report 1 Oct 76—30 Sep 77, 
3:28968 (AD-A—046792) 

NRL/ATM user's guide to experiment S082A. Memorandum 
report, 3:29583 (AD-A—044548) 

The applicability of superconducting electronics to radar systems. 
Memorandum report, 3:29011 (AD-A—046801) 

Naval Weapons Center, China Lake, Calif. (USA) 

Generation of fumes simulating particulate air pollutants. Final 

report Jan 75—Apr 77, 3:29338 (PB—271989) 
Nebraska Univ., Lincoln (USA) 

Supralinear detectors in neutron dosimetry, 3:29255 (COO—1671- 
72) 

New Mexico Environmental Inst., Las Cruces (USA) 

Environmental baseline study of the Los Medanos Waste Isolation 
Pilot Plant (WIPP) project area of New Mexico: a progress 
report. An addendum, 3:29393 (SAND—77-7018) 

New Mexico Univ., Albuquerque (USA) 

Comparison between two error estimation procedures, 3:30000 
(SAND—77-1993C) 

New York Univ., N.Y. (USA). Courant Inst. of Mathematical 

Sciences 

MHD stability for a class of tokamak equilibria with fixed 
boundary, 3:29880 (COO—3077-146) 

Supplementary heating of fusion plasmas by means of Alfven 
waves, 3:29850 (COO—3077-102) 

New York Univ., N.Y. (USA). Inst. of Environmental Medicine 

Evaluation and description of a power plant condenser tube 
simulator: a research tool to assess power plant entrainment 
mortality of aquatic organisms, 3:28159 (PB—271924) 

New York Univ., Westbury, N.Y. (USA). Aerospace and Energetics 

Lab. 

Fluid dynamics of a fluidized bed packed with heat exchangers. 
Annual report, February 1, 1976—January 31, 1977. Parts A 
and B, 3:29139 (FE/2256—4) 

North Dakota State Univ., Fargo (USA). Dept. of Agricultural 

Economics 

Developing economic impact projection models for the Fort 
Union coal region. Final report, 3:27785 (PB—271985) 

North Dakota State Univ., Fargo (USA). Dept. of Zoology 
Highway right-of-way: mowing versus succession as related to 
waterfowl nesting in North Dakota, 3:29457 (TID—28042) 

Northwestern Uniy., Evanston, Ill. (USA). Dept. of Chemical 

Engineering 

Formation and stability of crust in molten pools. Technical 
progress report, February 1, 1977—October 1, 1977, 3:28429 
(COO/4171—1) 

Notre Dame Univ., Ind. (USA). Radiation Lab. 

Radiation Laboratory, University of Notre Dame. Quarterly 
report, October 1, 1977—December 31, 1977, 3:28977 (COO— 
38-1851) 

Nuclear Regulatory Commission, Washington, D.C. (USA) 

Effect of compression on reactivity of plutonium based materials, 
3:27891 (SAND—77-1315C) 

Fire protection action plan: status summary report, 3:28444 
(NUREG—0298(Vol.1)(No.1)) 

Power Reactor Docket Information, 3:28301 (NUREG/PRDI— 
78/2) 

Power Reactor Docket Information, 3:28302 (NUREG/PRDI— 
78/3) 

WASH-1400: insights utilized in assessing alternate containment 
designs, 3:28449 (SAND—77-1353C) 

Nuclear Regulatory Commission, Washington, D.C. (USA). Div. of 

Site Safety and Environmental Analysis 

Iodine behavior in a PWR cooling system following a postulated 
steam generator tube rupture accident, 3:28205 (NUREG— 
0409) 

Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 

Management Information and Program Control 

Nuclear power plant operating experience, 1976, 3:28190 
(NUREG—0366) 

Nucleonic Data Systems, Inc., Irvine, Calif. (USA) 

Transformer hot spot detector. Final report, 3:28166 (EPRI-EL— 

573) 
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Oak Ridge Associated Universities, Inc., Tenn. (USA) 

Energy conservation: theory and practice, 3:28565 (CONF- 
770870—) 

Oak Ridge Associated Universities, Inc., Tenn. (USA). Manpower 

Development Div. 

Examination of employment in the atomic energy field, 3:29980 
(ORAU— 139) 

Science and engineering technicians in the United States: 
characteristics of a redefined population, 1972, 3:29979 
(ORAU— 138) 

Oak Ridge National Lab., Tenn. (USA) 

Analysis of design practices for snubbers (report 3), 3:28333 
(ORNL/NUREG/TM— 145) 

Analytical multiobjective decision-making techniques and power 
plant siting: a survey and critique, 3:29392 (ORNL—5288) 

Bibliography on the dosimetry of radon and radon daughters, 
3:29496 (ORNL—5284) 

Breeder reactor safety and core systems programs. Progress 
report, July—September 1977, 3:28448 (ORNL/TM—6158) 

Commercial energy use: a disaggregation by fuel, building type, 
and end use, 3:28733 (ORNL/CON—14) 

Compendium of energy-dependent sensitivity profiles for the 
TRX-2 thermal lattice, 3:28320 (ORNL—5336) 

Design calculations for eddy-current displacement sensors for 
Chalk River Nuclear Laboratories (AECL), 3:28244 (ORNL/ 
TM—6160) 

Development of a pneumatic transfer system for HTGR recycle 
fuel particles, 3:27872 (ORNL/TM—6169) 

Energy and economic benefits of residential energy conservation 
RD and D, 3:28574 (ORNL/CON—22) 

Evaluation of a proposed transmission line’s impacts on waterfowl 
and eagles, 3:29546 (CONF-780129—1) 

Experimental assessment of halogenated organics in waters from 
cooling towers and once-through systems, 3:29403 (CONF- 
771070—2) 

Experimental study of plastic responses of pipe elbows, 3:28332 
(ORNL/NUREG—?24) 

First order study for an iron core OH system for TNS, 3:29914 
(CONF-771029—202) 

High-Temperature Structural Design Program. Semiannual 
progress report for period ending June 30, 1977, 3:28872 
(ORNL—5339) 

Identification of potential participant scientists and development 
of procedures for a national inventory of selected biological 
monitoring programs: a mail questionnaire survey, 3:29380 
(ORNL/TM—6224) 

January 1978 monthly highlights for Office of Nuclear Regulatory 
Research Programs at Oak Ridge National Laboratory, 3:28447 
(ORNL/NUREG/TM— 189) 

KFM: a homemade yet accurate and dependable fallout meter, 
3:29243 (ORNL—5040) 

Materials technology for accelerator production of fissile isotopes, 
3:27870 (ORNL/TM—6156) 

Measurement of airborne concentrations of radon-220 daughter 
products by alpha-particle spectrometry, 3:29357 (CONF- 
780110—1) 

Monte Carlo simulation of turbulent atmospheric transport: 
comparison with experimental data, 3:29307 (CONF-771109— 
58) 

National Environmental Research Park symposium: natural 
resource inventory, characterization, and analysis, 3:29369 
(ORNL—5304) 

Noise diagnostics for safety assessment. Quarterly progress report, 
October—December 1977, 3:28446 (ORNL/NUREG/TM— 
176) 

Nondestructive testing development program. Quarterly progress 
report for period ending December 31, 1977, 3:28268 (ORNL— 
5385) 

ORNL residential energy use model, 3:28721 (CONF-780221—1) 

Performance report for the ACES demonstration house, August 
1976—August 1977, 3:28722 (ORNL/CON—19) 

Personnel dosimetry intercomparison studies at the ORNL Health 
Physics Research Reactor, 3:29254 (CONF-771209—7) 

Photon dose rate from induced activity in the beam stop of a 400 
GeV proton accelerator, 3:29183 (ORNL/TM—6238) 
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Potassium vapor topping cycle. Technical progress report, July 1, 
1977—September 30, 1977, 3:28125 (ORNL/TM—6153) 

Problems in freshwater chlorination: present status and future 
priorities, 3:29394 (CONF-771070—3) 

Procedures and instructions for fabrication, assembly, and test of 
PCP III multisection ionization chamber (Q-2633) for reactor 
control, 3:28334 (ORNL/TM—S5835) 

PWR blowdown heat transfer separate-effects program: thermal- 
hydraulic test facility experimental data report for test 104, 
3:28445 (ORNL/NUREG/TM—152) 

Radiation emergency response in Illinois, Alabama, and Texas, 
3:29550 (ORNL—5242) 

Recuperator materials technology assessment, 3:28759 (ORNL/ 
TM—6227) 

Residential electric and gas water heaters, 3:28719 (ANL/CES/ 
TE—77-2) 

Solid State Division annual progress report for period ending 
April 30, 1977, 3:29813 (ORNL—5328) 

Sulfur hexafluoride transfer and storage system of the Holifield 
Heavy Ion Research Facility: some thermodynamic properties, 
3:29191 (ORNL/TM—6249) 

System for unattended surveillance of nuclear reactor behavior, 
3:28370 (CONF-771205—2) 

Test of 6-in.-thick pressure vessels. Series 3: intermediate test 
vessel V-7A under sustained loading, 3:28191 (ORNL/ 
NUREG—9) 

Oak Ridge Y-12 Plant, Tenn. (USA) 

System for unattended surveillance of nuclear reactor behavior, 
3:28370 (CONF-771205—2) 

Office of Technology Assessment (U.S. Congress), Washington, D.C. 

Enhanced oil recovery potential in the United States, 3:27799 
(OTA-E—S9) 

Ohio State Univ., Columbus (USA). Dept. of Electrical Engineering 

Model study of electric field effects in substations. Final report, 
Volume 1, 3:28169 (EPRI-EL—632(Vol.1)) 

Ohio State Univ., Columbus (USA). Dept. of Physics 

Cabibbo current and CP violation in a six quark gauge model, 
3:29745 (COO— 1545-223) 

Oklahoma State Univ., Stillwater (USA). Dept. of Chemistry 

Characterization of coal-derived liquids and other fossil fuel 
related materials employing mass spectrometry. Quarterly 
report, June 30—September 29, 1977, 3:27749 (FE—2537-4) 

Oklahoma Univ., Norman (USA). Science and Public Policy Program 

Energy from the west: a progress report of a technology 
assessment of western energy resource development. Volume I. 
Summary report. Final report July 1975—March 1977, 3:28539 
(PB—271752) 

Energy from the west: a progress report of a technology 
assessment of western energy resource development. volume II. 
Detailed analyses and supporting materials. Final report July 
1975—March 1977, 3:28540 (PB—271753) 

Energy from the west: a progress report of a technology 
assessment of western energy resource development. Volume 
III. Preliminary policy analysis. Final report July 1975—March 
1977, 3:28541 (PB—271754) 

Energy from the west: a progress report of a technology 
assessment of western energy resource development. Volume 
IV. Appendices. Final report July 1975—March 1977, 3:28542 
(PB—272243) 

Okonite Co., Ramsey, N.J. (USA) 

Development of a high voltage dc cable. Final report, 3:28176 
(EPRI-EL—606) 

Operational Research and Analysis Establishment, Ottawa, Ontario 

(Canada) 

The impact of energy on strategy: a consolidated report, 3:28589 
(AD-A—044067) 

Oregon Coll. of Education, Monmouth (USA) 

Studies on the concentrations of **Fe in South Pacific Ocean 
water and marine organisms and in the Columbia River. 
Progress report, July 1, 1976—June 30, 1977, 3:29449 (RLO— 
2231-T1-11) 

— State Univ., Corvallis (USA). X-Ray Science and Engineering 


Course manual for machine sources of x-rays (GS-461). Final 
course manual, 3:29492 (PB—272011) 

Course manual for x-ray applications (GS-463). Final course 
manual, 3:29491 (PB—272010) 

Course manual for x-ray measurements (GS-462). Final course 
manual, 3:29493 (PB—272012) 
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Oregon Univ., Eugene (USA) 
Higgs boson and the antineutrino dilepton rate. OITS-79, 3:29727 
(RLO/2230/T4— 189) 
Large-p/sub T/ processes in a nonscaling parton model. OITS-76, 
3:29729 (RLO/2230/T4— 199) 
Oregon Univ., Eugene (USA). Inst. of Theoretical Science 
Annual report 1977, 3:29747 (RLO/2230/T4—202) 
Some exact dyon solutions for the classical Yang-Mills field 
equation, 3:29746 (RLO/2230/T4—200) 
OR;MS Dialogue, Inc., Cambridge, Mass. (USA) 
Federal incentives for solar homes. an assessment of program 
options. Final report, 3:27982 (PB—272295) 
Owens-Illinois, Inc., Toledo, Ohio (USA) 
Improved ceramic heat exchange material, 3:28824 (CONS/733— 
1) 


Pp 


Pacific Environmental Services, Inc., Santa Monica, Calif. (USA) 

Compliance analysis of small bulk plants (testing). Final report, 
3:27833 (PB—272437) 

Parke Mathematical Labs., Inc., Carlisle, Mass. (USA) 

Some examples of the effects of the poleward F-layer trough wall 
on ground range and azimuth determination in an OTH 
backscatter system. Report for Oct 76—Jan 77, 3:29591 (AD- 
A—044613) 

Pennsylvania State Univ., University Park (USA) 

Excitation and ionization of highly charged ions by electron 
impact. Progress report, December 15, 1976—December 15, 
1977, 3:29622 (COO—2897-2) 

Studies of end loss from a theta pinch using a Twyman—Green 
interferometer. Scientific report 77-4, 3:29856 (COO—4020-4) 

Pennsylvania Univ., Philadelphia (USA) 

Kinetics and modeling of the oxidative pretreatment of coal. 
Second period progress report, November 1976—June 1977, 
3:27748 (FE—2450-2) 

Pennsylvania Univ., Philadelphia (USA). Dept. of Chemical and 

Biochemical Engineering 

Thermochemical processes for hydrogen production by water 
decomposition. Progress report, December 31, 1976— 
December 31, 1977, 3:27949 (COO/2747—3) 

Pennsylvania Univ., Philadelphia (USA). Dept. of Civil and Urban 

Engineering 

Transport of solid commodities via freight pipeline: cost and level 
of service comparison. Volume I. First year final report, 3:28634 
(DOT-TST—76T-35) 

Transport of solid commodities via freight pipeline: freight 
pipeline technology. Volume II. First year final report, 3:28635 
(DOT-TST—76T-36) 

Transport of solid commodities via freight pipeline: cost 
estimating methodology. Volume III, parts A and B. First year 
final report, 3:28636 (DOT-TST—76T-37) 

Transport of solid commodities via freight pipeline: demand 
analysis methodology. Volume IV. First year final report, 
3:28637 (DOT-TST—76T-38) 

Transport of solid commodities via freight pipeline: impact 
assessment. Volume V. First year final report, 3:28638 (DOT- 
TST—76T-39) 

Philco-Ford Corp., Newport Beach, Calif. (USA). Aeronutronic Div. 

Infrared gas filter correlation instrument for in-situ measurement 
of gaseous pollutants. Final report, 3:29326 (PB—239467/AS) 

Physics International Co., San Leandro, Calif. (USA) 

In situ stress gauge calibration. Final report September 1974— 
February 1977, 3:29289 (AD-A—043906) 

— and Midway Coal Mining Co., Shawnee Mission, Kans. 

(U 

Solvent Refined Coal (SRC) Process. Quarterly technical progress 
report, July 1, 1977—September 30, 1977, 3:27733 (FE—496- 
143) 

Pittsburgh Univ., Pa. (USA) 

Review of experiments, 3:29223 (BNL—23591) 

Plastics Technical Evaluation Center, Dover, N.J. (USA) 

Guidelines for the generation and use of data in military handbook 
17A. Part I, 3:28908 (AD-A—043914) 
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Pratt and Whitney Aircraft, West Palm Beach, Fla. (USA). 

Government Products Div. 

Advanced industrial gas turbine technology readiness 
demonstration program. Phase I. Design study. Final report, 
3:28996 (HCP/T5035—1) 

— Univ., N.J. (USA). Dept. of Aerospace and Mechanical 
iences 

Numerical computations of two-dimensional, unsteady sprays for 
application to internal combustion engines, 3:28820 (UCID— 
17700) 

Optimization of pyrolytic conversion of coal to clean fuel. 
Quarterly report, July—September 1976, 3:27745 (FE—2253-3) 

Princeton Uniy., N.J. (USA). Elementary Particles Lab. 
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The subject index is based on the use of subject descriptors selected 
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beams (Patent), 3:29203 
ACCELERATORS/DESIGN 
Accelerator for charged particles (Patent), 3:29179 
Dedicated medical ion accelerator design study. Final report, 
3:29177 (LBL-7230) 


Future accelerators: physics issues (Future research), 3:29649 
(SLAC-PUB-2041) 
ACCELERATORS/DRIFT CHAMBERS 
Measurement of energy loss in the region of relativistic rise for 
article identification, 3:29210 (BNL-23561) 
A LEROMETERS/DESIGN 
Accelerometer system for mapping marine sediment instabilities, 
3:29559 (SAND-78-0042C) 
ACCELEROMETERS/PERFORMANCE TESTING 
Accelerometer system for mapping marine sediment instabilities, 
3:29559 (SAND-78-0042C) 
ACCIDENTS 
See also RADIATION ACCIDENTS 
REACTOR ACCIDENTS 
ACCIDENTS/CIVIL LIABILITY 
Catastrophic events leading to de facto limits on liability, 3:28479 
(PB-271427) 
ACCIDENTS/INFORMATION 
Role of scientific and technical information in critical — 
a Volume I. Final report, 3:28517 (PB-272178) 


See QUARKS 
ACID CARBONATES/CHEMICAL REACTION KINETICS 
Thermochemical processes for hydrogen production by water 
decomposition. Progress report, December 31, 1976-December 
31, 1977, 3:27949 (COO/2747-3) 
ACID ELECTROLYTE FUEL CELLS/ELECTROLYTES 
New materials for fluorosulfonic acid electrolyte fuel cells. Final 
technical report 7 October 1974-April 1977, 3:28681 (AD-A- 


044414) 
ACID MINE DRAINAGE/WATER TREATMENT 
Trace element characterization and removal/recovery from coal 
and coal wastes. Progress report, April 1-June 30, 1977, 3:27751 
(LA-7117-PR) 
ACIDITY 
See PH VALUE 
ACRYLIC POLYMERS 
See POLYACRYLATES 
ACRYLONITRILE/CHEMICAL RADIATION EFFECTS 
Gel formation observed following the radiation grafting of 
acrylonitrile to apap (Gamma radiation), 3:28985 
ACTINIUM/NUCLEAR PRO 
Nuclear data sheets for A= 0709, 3 12978 29782 
ACTIVATION DETECTORS/ACCURACY 
Accuracies and corrections in neutron bath techniques, 3:29250 
ACTIVATION DETECTORS/SENSITIVITY 
International comparison of flux density measurements for : 
monoenergetic fast neutrons (250 KeV, 565 KeV, 2.2 MeV, 2.5 
MeV, 14.8 MeV), 3:29264 
ADENOSINE TRIPHOSPHATASE 
See ATP-ASE 
ADSORBENTS 
See also CHARCOAL 
ADSORBENTS/COMPARATIVE EVALUATIONS 
Supportive studies in fluidized-bed combustion. Annual report, 
July 1976-June 1977, 3:27779 (ANL/CEN/FE-77-3) 
ADSORBENTS/REGENERATION 
Supportive studies in fluidized-bed combustion. Annual 
July 1976-June 1977, 3:27779 (ANL/CEN/FE-77-3) 
AERIAL PROSPECTING/DATA ANALYSIS 
Geostatistics project of the National Uranium Resource 
Evaluation program, 3:27863 (LA-7168-PR) 
AEROSOL MONITORING/CALIBRATION 
Double-stage impactor with automatic photoelectric measuring 
device, 3:29348 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
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AEROSOLS/BIBLIOGRAPHIES 
Environmental pollution: Air pollution. Particulate matters. 
77 (1 eatin October 1942-April 1977, 3:29316 (AD-A- 
1 


AEROSOLS/DEPOSITION 
Role of fluctuations of vertical and horizontal wind and particle 
— in the deposition of dust suspended by wind, 
AEROSOLS/ENVIRONMENTAL TRANSPORT 
Evaluation of emission control strategies for sulfur dioxide and 
particulates in the NUE metropolitan air quality control 
region, 3:29317 at P-2) 
AEROSOLS/PARTICLE S 
Determination of dindeeats atmospheric aerosol size distributions 
by use of continuous analog sensors, 3:29315 
AEROSOLS/PHOTOMETR 
Double-stage — with automatic photoelectric measuring 
device, 3:2934 
AEROSOLS/PRODUCTION 
Study of the production of well-characterized aerosols using a 
flow reactor, 3:28954 (ANL-77-90) 
AFTERBURNERS/DESIGN 
Exhaust manifold for internal combustion engine (Patent), 3:28856 
— minimizing device and method for internal combustion 
ines (Patent), 3:28854 
ER-HEAT REMOVAL/TEST FACILITIES 
Feasibility study for a postaccident heat removal facility 
(LMFBR), 3:28440 (LA-7133-MS) 
GRICULTURAL WASTES/ANAEROBIC DIGESTION 
_ dis; -recycle scheme for a solid wastes. 
rt January 1974-June 1976, 3:27959 (PB-271714) 
AGRICUL L WASTES/PYROLYSIS 
Pyrolytic conversion of agricultural and forestry wastes in Ghana: 
a feasibility study, 3:27958 (PB-271392) 
AGRICULTURE/ECONOMIC ANALYSIS 
Energy-based analysis of alternative production methods and 
cro’ +‘ systems in the Corn Belt, 3:28640 (NSF/RA-770125) 
AGRIC RE/ENERGY ANALYSIS 
Energy based analysis of alternative production methods and 
cro thor in the Corn Belt, 3:28640 (NSF/RA-770125) 
AGRICULTURE/ENERGY CONSERVATION 
Energy-based analysis of alternative production methods and 
cro’ + systems in the Corn Belt, 3:28640 (NSF/RA-770125) 
AGRIC RE/ENERGY DEMAND 
nt energy requirements for irrigation in California, 3:28751 
(UCRL-13788 
AGRICULTURE/INDUSTRIAL ACCIDENTS 
Development of a centralized early we detection system 
identifying ex a conditions in grain handling facilities, 
3:29549 (IS- 
AGRICULTURE/POWER DEMAND 
Electrical energy consumption in California: data collection and 
analysis, 3:28700 (UCID-3847) 
AGRICULTURE/WATER REQUIREMENTS 
Energy requirements of alternatives in water supply, use, and 
conservation, and water quality control in California. Final 
A aes 3:28745 (UCRL-13784) 
A 
See also EARTH ATMOSPHERE 
SURFACE AIR 
AIR/NEUTRON TRANSPORT 
Cosmic ray induced neutron background sources and fluxes for 
— of air over water, ground, iron, and aluminum, 
AIR/RADIATION MONITORING 
——— controlled direct air sample counting, 3:29360 (RFP- 
4 


AIR/RADIOMETRIC ANALYSIS 

Quarterly report of the Department of Energy, Division of 
Operational and Environmental Safety: quality assurance 
program, 3:29309 (EML-337) 

Quarterly report of the Department of Energy, Division of 
Operational and Environmental Safety: quality assurance 
program, 3:29310 (EML-337(App.)) 

AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
AIR CONDITIONERS/COMMERCIALIZATION 

Institutional financial barriers to the widespread 
commercialization of 44 -fixed-cost, energy-saving, heatin 
and cooling equipment for housing, 3:28720 (CON .760212- ) 

AIR CONDITIONERS/ICE 
Ice detection in heat pumps and coolers (By thermal resistance 
and capacitance detection), 3:28702 
AIR CONDITIONING 
See also ANNUAL CYCLE ENERGY SYSTEM 
SOLAR AIR CONDITIONING 
AIR CONDITIONING/ENERGY CONSUMPTION 

Commercial energy use: a disaggregation by fuel, building type, 

and end use, 3:28733 (ORNL/CON-14) 


A 


— 
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AIR ee eee CONSUMPTION 
Commercial oon y use: a disaggre; SN) by fuel, building type, 
and end use, 3:28733 ian Big 
AIR CONDITIONING/POWER 
Commercial -— 'y use: a disa tion eae by fuel, building type, 
and end use, 3:28733 (ORNL. cl N-14) 
Heating, cooling, and weather in Britain, ', 28701 
AIR FIL /DESIGN 
Optimally eye be media, 3:28765 
AIR FILTERS/PERFORMANCE 
Optimally functioning filter media, 3:28765 
AIR POLLUTION 
See also STATIONARY POLLUTANT SOURCES 
Capture threshold of male pink bollworm moth with gossyplure, 
and its effect on boll infestation and frequency of insecticidal 
treatment, 3:29343 
Measurement at cooling tower plumes. Part 1. Mathematical 
simulation and importance of measurements, 3:29365 (ANL- 
Trans-1115) 
AIR POLLUTION/AERIAL MONITORING 
Chemistry, dispersion, and transport of air pollutants emitted from 
fossil fuel power plants in California. Ground level Fe copes 
measurement and analysis. Final ee 3:29340 (PB-272293) 
AIR POLLUTION/AEROSOL MONITORING 
Use of ~ emperch: as hang of airborne heavy metals near a 
smeltin lex, 3:29353 
AIR POLL TIO /BIBLIOGRAPHIES 
Environmental pollution: Air pollution. Particulate matters. 
Report bibliography October 1942-April 1977, 3:29316 (AD-A- 
044150) 


Nitrogen oxide air pollution. Part 3. Atmospheric chemistry (a 
bibliography with abstracts). Report for 1964-Sep 77, 3:29324 
(NTIS/PS-77/0853) 

Odor pollution (a bibliography with abstracts). Report for 1964- 
Nov 77, 3:29325 (NTIS/PS-77/1053) 

AIR POLLUTION/CHEMICAL REACTIONS 

Nitrogen oxide air a Part 3. Atmospheric chemistry (a 
bibliography with abstracts). Report for 1964-Sep 77, 3:29324 
(NTIS/PS-77/0853) 

AIR POLLUTION/ENVIRONMENTAL EFFECTS 

Study of Sonne metal contamination in the Rhondda Fawr, South 

Wales, 3:29350 
AIR POLLUTION/ENVIRONMENTAL TRANSPORT 

Ozone concentrations windward and leeward of densely 

populated areas on the air route Munich-Rotterdam, 3.29349 
AIR POLLUTION/HEALTH HAZARDS 
Relation of air pollution to mortality in New York City, 3:29318 

(COO-2874-19) 

Source assessment: overview and prioritization of emissions from 
textile manufacturing. Final report Feb 76-Jan 77, 3:29337 (PB- 
271986) 

AIR POLLUTION/MONITORING 

Standardization of stationary source method for vinyl chloride. 

Final report, 3:29328 (PB-271513) 
AIR POLLUTION/ODOR 

Odor pollution (a bibliography with abstracts). Report for 1964- 

Nov 77, 3:29325 (NTIS/PS-77/1053) 
AIR POLLUTION/PHOTOCHEMISTRY 

Nitrogen oxide air — Part 3. Atmospheric chemistry (a 
bibliography with abstracts). Report for 1964-Sep 77, 3:29324 
(NTIS/PS-77/0853) 

AIR POLLUTION/REGIONAL ANALYSIS 

Assessment of railroad fuel use and emissions for the regional air 

pollution study, 3:29330 (PB-271887) 
AIR POLLUTION/REGULATIONS 

Voluntary environmental activities of large chemical companies to 
assess and control industrial chemicals. Final report, 3:29332 
(PB-271907) 

AIR POLLUTION ABATEMENT 
New “clean image” for coal, 3:28600 
AIR POLLUTION CONTROL 
New "clean image” for coal, 3:28600 
AIR POLLUTION CONTROL/BIBLIOGRAPHIES 

Nitrogen oxide air pollution. Part 1. Control technology. Volume 
2. 1975-September 1977 (a bibliography with abstracts). Re 
for 1975-Sep 77 (193 citations), 3228853 (NTIS/PS-77/0850 

AIR POLLUTION CONTROL/INFORMATION NEEDS 

High-temperature and high-pressure particulate control 
requirements. Final report May 1976-May 1977, 3:27756 (PB- 
271699) 

AIR POLLUTION MONITORS/DESIGN 

Alarm-level monitor for SO2 emissions from stationary sources. 
Final report July 1975-May 1976, 3:29329 (PB-271656) 

Methane analyzer (Patent), 3:28940 

AIR POLLUTION MONITORS/PERFORMANCE TESTING 

Alarm-level monitor for SO2 emissions from stationary sources. 
Final report July 1975-May 1976, 3:29329 (PB-271656) 

Design and performance characteristics of a sensitive carbon 
monoxide optoacoustic detector, 3:29321 (LBL-6818) 
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AIR QUALITY/MANAGEMENT 
Emission density zonin; ~4 Final report, 3:29331 (PB-271892) 
AIR SAMPLERS/DESIGN 
Air sampling system at the Hot Fuel Examination Facility/North, 
3:29024 


AIRCRAFT/AERODYNAMICS 
Special course on concepts for drag reduction, 3:28844 (AD-A- 
044805 


AIRCRAFT/EXHAUST GASES 
Chemistry and diffusion of aircraft exhausts in the lower 
stratosphere during the first few hours after fly-by, 3:29322 (N- 
74-34114) 
AIRCRAFT/FUEL ECONOMY 
Effective fuel conservation programs could save millions of 
gallons of aviation fuel, 3:28631 (CED-77-98) 
AIRCRAFT/HYDROGEN FUELS 
Alternate aircraft fuels: prospects and operational implications, 
3:27747 (N-77-28322) 
AIRCRAFT FUELS 
See AVIATION FUELS 
ALABAMA/COAL FINES 
Feasibility studies of in-situ coal gasification in the warrior coal 
field. Semi-annual report, 3:27728 (PB-272476) 
ALABAMA/COAL MINING 
Water and related problems in coal-mine areas of Alabama. Water- 
resources investigations (interim), 3:27762 (PB-271527) 
DOSEMETE 


EM. RS 
See RADIATION MONITORS 
ALARM SYSTEMS 
Alarm, public address, and telecommunication systems. Pt. 1. One- 
unit facilities, 3:28331 
LASKA/ENERGY SOURCES 
The 1976 Alaska power survey. Volume i, 3:28617 (PB-271636) 
ALASKA/GEOTHERMAL EXPLORATION 
Comprehensive study of the seismotectonics of the eastern 
Aleutian arc and associated volcanic systems. Annual progress 
report, March 1, 1977-February 28, 1978, 3:29555 (COO-3134- 


14 
ALASKA/MINING LAWS 
Mining laws applicable in Alaska (Circular), 3:28598 
ALASKA/POWER DEMAND 
The 1976 Alaska power survey. Volume i, 3:28617 (PB-271636) 
ALASKA/SEISMOLOGY 
Comprehensive study of the seismotectonics of the eastern 
Aleutian arc and associated volcanic systems. Annual progress 
report, March 1, 1977-February 28, 1978, 3:29555 (COO-3134- 
14 
ALASKA/TECTONICS 
Comprehensive study of the seismotectonics of the eastern 
Aleutian arc and associated volcanic systems. Annual progress 
report, March 1, 1977-February 28, 1978, 3:29555 (COO-3134- 
14 
ALASKA/URANIUM DEPOSITS 
Anomalous uranium concentrations in artesian springs and stream 
sediments in the Mount Prindle area, Alaska. Open file report, 
3:27864 (PB-271878) 
ALASKA/VOLCANISM 
Comprehensive study of the seismotectonics of the eastern 
Aleutian arc and associated volcanic systems. Annual progress 
report, March 1, 1977-February 28, 1978, 3:29555 (COO-3134- 
14 


ALASKA/WATER POLLUTION 
Oil spills in the Alaskan coastal zone. The statistical picture, 
3:29413 
ALBEDO-NEUTRON DOSEMETERS/REVIEWS 
Introduction to albedo neutron dosimeters, 3:29256 (UCRL-80581) 
ALCATOR DEVICE/MAGNET COILS 
Alcator C magnetic coil systems, 3:29925 
ALEUTIAN ISLANDS/GEOTHERMAL EXPLORATION 
Comprehensive study of the seismotectonics of the eastern 
Aleutian arc and associated volcanic systems. Annual progress 
report, March 1, 1977-February 28, 1978, 3:29555 (COO-3134- 


14 
ALEUTIAN ISLANDS/SEISMOLOGY 
Comprehensive study of the seismotectonics of the eastern 
Aleutian arc and associated volcanic systems. Annual progress 
report, March 1, 1977-February 28, 1978, 3:29555 (COO-3134- 


14 
ALEUTIAN ISLANDS/TECTONICS 
Comprehensive study of the seismotectonics of the eastern 
Aleutian arc and associated volcanic systems. Annual progress 
— March 1, 1977-February 28, 1978, 3:29555 (COO-3134- 


ALEUTIAN ISLANDS/VOLCANISM 
Comprehensive study of the seismotectonics of the eastern 
Aleutian arc and associated volcanic systems. Annual progress 
Yn March 1, 1977-February 28, 1978, 3:29555 (COO- 4134. 
14 


ALUMINIUM/PHYSICAL RADIATION EFFECTS 


AE 
See also PHYTOPLANKTON 

Effects of sub-lethal doses of copper sulpha 
growth and pigment composition of 
3:29505 

Solar energy conversion with hydrogen proenat akn gae. Final 
report, February 1, 1976-April 31, 1977, 3:2800 (SAN/0034- 


77/1) 
ALGAE/CULTIVATION 
Solar energy and industrial algology, 3:28006 
ALGAE/DISTRIBUTION 
Distribution of planktonic blue oy algae related to the 
hydrography of the Georgia Bight, 3:29398 
ALGAE/MORTALITY 
Long term biological effects of Bunker C oil in the intertidal zone, 
3:29432 
ALGAE/ONTOGENESIS 
Effects of certain petroleum products on reproduction and growth 
of zygotes and juvenile stages of the alga Fucus edentatus de la 
phy (Phaeophyceae: Fucales), 3:29424 
ALGAE/PRODU UCTION 
Solar energy and industrial algology, 3:28006 
ALGAE/REPRODUCTION 
Effects of certain petroleum products on reproduction and growth 
of zygotes and juvenile stages of the alga Fucus edentatus de la 
phy (Phaeophyceae: Fucales), 3:29424 
ALGEBRA 
M-matrix theory and recent results in numerical linear algebra, 
3:30009 


ALKALI METAL COMPOUNDS/POLYMERS 
Clusters of alkali halide molecules, 3:29600 
ALKALI METALS 
See also CESIUM 
LITHIUM 
POTASSIUM 
RUBIDIUM 


te and lead nitrate on 
iella salina Teod, 


SODIUM 
ALKALI METALS/CRYSTAL FIELD 
Laser-excited fluorescence spectroscopy of oxide glasses, 3:28925 
(UCRL-79499) 
ALLUVIAL DEPOSITS/STRATIGRAPHY 
Correlation of alluvial deposits at the Nevada Test Site, 3:29561 
(UCRL-52335) 
ALPHA DETECTION/COMPUTER CALCULATIONS 
Computer controlled direct air sample counting, 3:29360 (RFP- 
2435) 
ALPHA DETECTION/LIQUID IONIZATION CHAMBERS 
Geminate recombination of a-particle-excited carriers in liquid 
argon, 3:29245 
ALPHA PARTICLES/SLOWING-DOWN 
Geminate recombination of a-particle-excited carriers in liquid 
argon, 3:29245 
ALPHA REACTIONS/INELASTIC SCATTERING 
Angular distributions from '°(a,a’) at 21 and 24 MeV, 3:29775 
ALPHA SOURCES/RADIATION MONITORING 
Radioactivity in Mississippi River water. Completion report, 
3:29451 (PB-272042) 
ALPHA SPECTROMETERS/PERFORMANCE TESTING 
Measurement of airborne concentrations of radon-220 daughter 
products by alpha-particle spectrometry, 3:29357 (CO 
7801 10-1) 
ALPHA SPECTROSCOPY/EQUIPMENT 
Test chamber for alpha spectrometry (Patent), 3:28945 
ALUMINIUM/CHEMISORPTION 
Bonding of oxygen on aluminum: Relation between energy-band 
and cluster models, 3:29822 
ALUMINIUM/COATINGS 
Adherent dielectric coating of diamond-turned mirrors, 3:29285 
ALUMINIUM/ELECTRIC CONDUCTIVITY 
High-precision measurement and control facility for electrical- 
resistivity experiments in an He II environment, 3:29283 
ALUMINIUM/ION IMPLANTATION 
Dechanneling by extended defects (Review, dislocations), 3:28895 
(SAND-77-1982C) 
ALUMINIUM/LIGHT SCATTERING 
Artificial polarization anomalies from holographic gratings, 
3:29841 
ALUMINIUM/MATERIALS RECOVERY 
A technical, environmental and economic evaluation of the 
recovery plant at Franklin, Ohio. Final report, 3:28774 (P 
272051) 
ALUMINIUM/NEUTRON TRANSPORT 
Cosmic ray induced neutron background sources and fluxes for 
— of air over water, ground, iron, and aluminum, 
1 
ALUMINIUM/PHYSICAL RADIATION EFFECTS 
Dechanneling by extended defects (Review, dislocations), 3:28895 
(SAND-77-1982C) 








ALUMINIUM/RECYCLING 


ALUMINIUM/RECYCLING 
Barriers to the use of secondary metals. Final report, 3:28763 (PB- 


TIN 
Prospects for OTEC energy utilization (Economic comparison of 
electric power transmission with on-board aluminum smelting 
and ammonia production), 3:28023 
ALUMINIUM 27 TARGET/PION MINUS REACTIONS 
Correlations between the secondary particles in 7~ A interactions 
at 3.7 GeV/c, 3:29770 
ALUMINIUM ALLOYS 
See also INCONEL 617 
ZIRCALOY 
ALUMINIUM ALLOYS/DEPOSITION 
Extend CoCrAlY and Pt sputter-deposition technology to provide 
coatings on FT4 turbine vanes for at-sea evaluation. Technical 
report 16 Jan-31 Dec 76, 3:28863 (AD-A-046761) 
ALUMINIUM ALLOYS/MECHANICAL PROPERTIES 
Casting alloy on a titanium base (Patent), 3:28873 (AD-A-044676) 
ALUMINIUM ALLOYS/MICROSTRUCTURE 
Influence of rare-earth additions on properties of titanium alloys: 
microstructures and room-temperature tensile properties of Ti- 
6Al-4V with yttrium, erbium, and mischmetal additions. 
La report 1 April 1976-March 1977, 3:28874 (AD-A- 
235) 
ALUMINIUM ALLOYS/TENSILE PROPERTIES 
Influence of rare-earth additions on properties of titanium alloys: 
microstructures and room-temperature tensile properties of Ti- 
6Al-4V with yttrium, erbium, and mischmetal additions. 
Technical report 1 April 1976-March 1977, 3:28874 (AD-A- 
044235) 
ALUMINIUM ARSENIDES/INTERFACES 
Self-consistent calculations of interface states and electronic 
structure of the (110) interfaces of Ge-GaAs and AlAs-GaAs, 
3:28886 
ALUMINIUM OXIDES/COMPATIBILITY 
Component and Systems Development Program. Quarterly 
progress report for the period ending September 30, 1977, 
3:28230 (GA-A-14624) 
ALUMINIUM OXIDES/PHYSICAL PROPERTIES 
Physical properties of solids, 3:28878 (ORNL-5328) 
AMERICIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Actinide analytical program for characterization of Hanford 
waste, 3:28936 (ARH-SA-296) 
AMERICIUM 241/FABRICATION 
Isotope research materials, 3:28899 (ORNL-5328) 
AMERICIUM OXIDES/SEPARATION PROCESSES 
Chemical Engineering Division Fuel Cycle Programs: October- 
December 1976, 3:27874 (ANL-77-36) 
AMINES/CHEMICAL REACTIONS 
Physicochemical studies of the carbamate-CO2-solvent system, 
3:28970 (COO-3127-23) 
AMINOGLYCIDES 
See AMINES 
AMMONIA/PRODUCTION 
Prospects for OTEC energy utilization (Economic comparison of 
electric power transmission with on-board aluminum smelting 
and ammonia production), 3:28023 
AMMONIA/REMOVAL 
Stripping ammonia from liquid effluent of a hydrodentrification 
process (Patent), 3:27720 
AMMONIA/SYNTHESIS 
Production of ammonia using coal as a source of hydrogen. 
Annual report No. 2, 3:27965 (PB-271916) 
AMMONIA-AMMONIUM BISULFATE PROCESS/ 
EVALUATION 
Ammonia absorption/ammonium bisulfate regeneration pilot plant 
for flue ee Final report 1966-Feb 77, 3:27757 
(PB-272304) 
AMMONIUM COMPOUNDS/QUANTITATIVE CHEMICAL 
ANALYSIS 
Chemical analysis technique for the determination of chloride, 
ammonium, and cyanide in the explosive, 5- 
cyanotetrazolatopentaammine cobalt (III) perchlorate (CP), 
3:28939 (SAND-77-1899) 
AMMONIUM SULFATES/MARKET 
Marketability of recovered FGD products: fact, fiction, fudge, or 
fraud, 3:27755 aad 7710110-) 
AMPHIBIANS/ECOLOG 
Model for baseline nt of taxonomic groups: based on “the 
reptiles and amphibians of the Savannah River Plant”, 3:29376 
(ORNL-5304) 
AMPHIBIANS/RESPIRATION 
Metabolic rates in five animal populations in 1976 after prolonged 
exposure to Seafarer ELF electromagnetic fields in nature. 
Technical report for 1976, 3:29543 (AD-A-044229) 
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AMPHIBIANS/TAXONOMY 
Model for baseline studies of taxonomic groups: based on “the 
reptiles and amphibians of the Savannah River Plant”, 3:29376 
(ORNL-5304) 
ANAEROBIC DIGESTION 
Distribution of heavy metals in anaerobic digestion, 3:29503 
OMETERS/DES 


Water cooled Raman probe for furnace applications, 3:29280 
(SAND-77-1981) 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANIMAL CELLS 
See om SOMATIC CELLS 
ANIMAL CELLS/PATHOLOGICAL CHANGES 
Cytological damage in Mercenaria mercenaria exposed to phenol, 
3:29470 
ANIMAL FEEDS/HEALTH HAZARDS 
Health considerations relating to ingestion of sludge by farm 
animals, 3:28804 
Recycling sewage solids as feedstuffs for livestock, 3:28803 
ANIMAL FEEDS/PRODUCTION 
Recycling sewage solids as feedstuffs for livestock, 3:28803 


(See also specific animal names.) 
See also AQUATIC ORGANISMS 
DOMESTIC ANIMALS 
ENDANGERED SPECIES 
INVERTEBRATES 
WILD ANIMALS 
ANIMALS/POPULATIONS 
Natural resource inventory and characterization at the Savannah 
River National Environmental Research Park: an overview of 
allt ram goals and design, 3:29375 (ORNL-5304) 
A LIDS/SURVIVAL TIME 
Effect of petroleum hydrocarbons on the survival and life history 
of polychaetous annelids, 3:29429 
ANNUAL CYCLE ENERGY SYSTEM/PERFORMANCE 
Performance report for the ACES demonstration house, August 
1976-August 1977, 3:28722 (ORNL/CON-19) 
ANTENNAS 
See also RADIO EQUIPMENT 
ANTENNAS/ELECTROMAGNETIC RADIATION 
Direct time-domain techniques for transient radiation and 
scattering (Introduction to transient electromagnetics), 3:29844 
(UCRL-52315) 
ANTHRACITE/OXIDATION 
Kinetics and modeling of the oxidative pretreatment of coal. 
Second period progress report, November 1976-June 1977, 
3:27748 (FE-2450-2) 
ANTIFERROMAGNETIC MATERIALS/ELECTRONIC 
STRUCTURE 
Spin correlations in actinide materials: A neutron study of USb, 
3:28869 
ANTILAMBDA PARTICLES/PARTICLE PRODUCTION 
Inclusive V °-production in anti pp interactions at 12 GeV/c 
(Preliminary results), 3:29699 
Search for charmed particles in 14.75 GeV/c anti pp interactions, 
3:29718 
ANTINEUTRINO-NUCLEON INTERACTIONS/DEEP 
INELASTIC SCATTERING 
Higgs boson and the antineutrino dilepton rate. OITS-79, 3:29727 
LO/2230/T4-189) 
ANTIPROTON-DEUTERON INTERACTIONS/ANNIHILATION 
Angular distributions of the two charged meson in anti pd 
annihilation at rest, 3:29681 
ANTIPROTON-NEUTRON INTERACTIONS/ANNIHILATION 
Evidence for two isovector resonances of small widths in the 
nucleon-antinucleon system at masses of 1.975 GeV and 1.986 
GeV (G1(1986) and G2(1975), cross sections), 3:29714 
Features of anti pn annihilation at 5.55 GeV/c, 3:29695 
ANTIPROTON-NEUTRON INTERACTIONS/DALITZ PLOT 
Preliminary results on the reaction anti PN = > m* aw mw at 3.0 
GeV/c, 3:29688 
ANTIPROTON-NEUTRON INTERACTIONS/MASS SPECTRA 
Preliminary results on the reaction anti PN = > w* ww at 3.0 
GeV/c, 3:29688 
ANTISIGMA PARTICLES/PARTICLE PRODUCTION 
Inclusive V°-production in anti pp interactions at 12 GeV/c 
(Preliminary results), 3:29699 


See INSECTS 
APARTMENT BUILDINGS/AIR CONDITIONING 
Institutional financial barriers to the widespread 
commercialization of high-fixed-cost, energy-saving, heatin 
and cooling equipment for housing, 3:28720 (CONF-760212-) 
APARTMENT BUILDINGS/ENERGY CONSERVATION 
Energy conservation via solar energy application to multi-family 
and commercial structures. Volume V VL Economic analysis of 
energy conservation methods, 3:28045 (PB-271779) 
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APARTMENT BUILDINGS/ENERGY DEMAND 
Application analysis of solar total energy to the residential sector. 
rly technical status report, April 1-June 30, 1977, 3:28648 
(ALO/3787-1) 
APARTMENT BUILDINGS/SOLAR COOLING SYSTEMS 
ay conservation via solar energy application to multi-family 
and commercial structures. Volume VI. Economic analysis of 
energy conservation methods, 3:28045 (PB-271779) 
APARTMENT BUILDINGS/SOLAR HEATING SYSTEMS 
Energy conservation via solar energy application to multi-family 
and commercial structures. Volume V VL Economic analysis of 
energy conservation methods, 3:28045 (PB-271779) 
APARTMENT BUILDINGS/SOLAR SPACE HEATING 
Analysis of the current economic feasibility of solar water and 
s heating, 3:28037 (DOE/CS-0023) 
APARTMENT BUILDINGS/SOLAR WATER HEATING 
Analysis of the current economic feasibility of solar water and 
heating, 3:28037 (DOE/CS-0023) 
APARTMENT BUILDINGS/SPACE HEATING 
Institutional financial barriers to the widespread 
commercialization of high-fixed-cost, energy-saving, heating 
and cooling equipment for housing, 3:28720 (CONF-760212-) 
APPALACHIA/ENERGY SOURCE DEVELOPMENT 
Challenges for Appalachia: energy, environment and natural 
resources (Handbook of reference materials), 3:28537 
APPALACHIA/REGIONAL ANALYSIS 
Challenges for Appalachia: energy, environment and natural 
resources (Handbook of reference materials), 3:28537 
APPALACHIA/RESOURCE CONSERVATION 
Approaches to natural resource inventory and analysis on the Oak 
Ridge Environmental Research Park, 3:29379 (ORNL-5304) 
APPALACHIA/RESOURCES 
Challenges for Appalachia: energy, environment and natural 
resources (Handbook of reference materials), 3:28537 
APPLIANCES 
See also AIR CONDITIONERS 
CLOTHES DRYERS 
DISHWASHERS 
REFRIGERATORS 
STOVES 
WATER HEATERS 
APPLIANCES/CONSUMER PROTECTION 
Product technology and the consumer (Work at NBS Center for 
Consumer Product Technology), 3:28531 
APPLIANCES/DATA COMPILATION 
Fact book on major Texas electric utilities and the household 
sector: a socio-economic and demographic profile, 3:28626 
APPLIANCES/ENERGY CONSUMPTION 
Analysis of residential energy use, 3:28645 
Fact book on major Texas electric utilities and the household 
sector: a socio-economic and demographic profile, 3:28626 
APPLIANCES/ENERGY EFFICIENCY 
Product technology and the consumer (Work at NBS Center for 
Consumer Product Technology), 3:28531 
AQUATIC ECOSYSTEMS/CONTAMINATION 
Hydrocarbons in the water column (Molecular basis of water- 
hydrocarbon interaction), 3:29414 
AQUATIC ECOSYSTEMS/DATA COMPILATION 
Identification of potential participant scientists and development 
of procedures for a national inventory of selected biological 
monitoring programs: a mail questionnaire survey, 3:29380 
(ORNL/TM-6224 
AQUATIC ECOSYSTEMS/POLLUTION 
Fate and effects of petroleum hydrocarbons in marine ecosystems 
and organisms, 3:29412 
AQUATIC ECOSYSTEMS/POPULATION DYNAMICS 
Multiple stable configurations in ordination of phytoplankton 
community change rates, 3:29 
AQUATIC ECOSYSTEMS/RESEARCH PROGRAMS 
Identification of potential participant scientists and development 
of procedures for a national inventory of selected biological 
monitoring programs: a mail questionnaire survey, 3:29380 
(ORNL/TM-6224) 
AQUATIC ECOSYSTEMS/WATER POLLUTION 
Estimate of maximum level of oil innocuous to marine biota as 
inferred from literature review. Final task report, 3:29499 (AD- 
A-044601) 
New York Bight project. Project development plan and technical 
development plan, 3:29410 (PB-272674) 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also CRUSTACEANS 
FISHES 
MOLLUSCS 
AQUATIC ORGANISMS/BEHAVIOR 
Responses to sublethal levels of petroleum hydrocarbons: are they 
sensitive indicators and do they correlate with tissue 
contamination, 3:29421 


ARSENIC/AIR POLLUTION 


AQUATIC ORGANISMS/CONTAMINATION 
Accumulation and turnover of petroleum hydrocarbons in marine 
organisms, 3:29418 
Biotransformation of petroleum hydrocarbons in marine ogranisms 
indigenous to the Arctic and Subarctic, 3:29417 
Effects of petroleum a on marine populations and 
communities, 3:29423 
Food chain transfer of hydrocarbons, 3:29419 
AQUATIC ORGANISMS/ENTRAINMENT 
Evaluation and description of a power plant condenser tube 
simulator: a enone tool to assess power plant entrainment 
B 271924) 


mortality of aquatic organisms, 3:28159 (P 
AQUATIC ORGANISMS/METABOLISM 
Responses to sublethal levels of petroleum hydrocarbons: are they 
sensitive indicators and do they correlate with tissue 
contamination, 3:29421 
AQUATIC ORGANISMS/MORTALITY 
ee oil toxicity and comparative animal sensitivity, 
:2942! 


AQUATIC ORGANISMS/RADIONUCLIDE KINETICS 
Studies on the concentrations of *°Fe in South Pacific Ocean 
water and marine organisms and in the Columbia River. 
a report, July 1, 1976-June 30, 1977, 3:29449 (RLO-2231- 
Tl- 


11) 
AQUATIC ORGANISMS/RISK ASSESSMENT 
Estimate of maximum level of oil innocuous to marine biota as 
inferred from literature review. Final task report, 3:29499 (AD- 
A-044601) 
AQUIFERS/FLOW MODELS 
Geothermal reservoir and production engineering, Mesa Field, 
Imperial Valley, California, 3:28104 (NP- 22855) 
AQUIFERS/USES 
Subsurface waste-heat storage: experimental study. Final report, 
November 15, 1975-June 30, 1977, 3:29122 (ORO/5003-1) 
AQUIFERS/WATER POLLUTION 
Hydrologic characteristics of the Los Alamos well field, with 
reference to the occurrence of arsenic in well LA-6, 3:29404 
(LA-7012-MS) 
ARC FURNACES/DUST COLLECTORS 
Air conservation. Volume 10, Number 4(54), 1976, 3:29354 (PB- 
271994-T/SL) 
ARC WELDING/CONTROL EQUIPMENT 
Application of magnetically controlled welding arcs, 3:29007 
ARCTIC REGIONS/OIL SPILLS 
Arctic hydrocarbon biodegradation, 3:29434 
Studies on petroleum biodegradation in the arctic, 3:29433 
ARGENTINA/NUCLEAR INDUSTRY 
Nuclear developments in Latin America and the fuel cycle, 
3:27929 (CONF-770387-) 
ARGON/ATOM-ATOM COLLISIONS 
Optical collisions in an intense laser field, 3:29633 
ARGON/CHARGED-PARTICLE TRANSPORT 
Geminate recombination of a-particle-excited carriers in liquid 
argon, 3:29245 
ARGON/ION-ATOM COLLISIONS 
Energy distributions of secondary electrons. III. Projectile energy 
dependence for ionization of He, Ne, and Ar by protons, 
3:29636 
Scaling of cross sections for k-electron capture by high-energy 
protons and alpha-particles from the multielectron atoms, 
3:29623 (N-77-28924) 
ARGON 40 REACTIONS/MULTIPLE PRODUCTION 
Multiple-collision model for pion production in relativistic 
nucleus-nucleus collisions, 3:29741 
Negative-pion production in relativistic heavy-ion collisions (0.4 
to 2.1 GeV/nucleon), 3:29675 
Pion multiplicity distributions in heavy-ion collisions, 3:29742 
ARGON FLUORIDES/EXCITED STATES 
Ar2F* radiative lifetime measurement, 3:29063 
ARIZONA/LAND RECLAMATION 
Integrated mined-area reclamation and land-use planning. Volume 
E. A case study of surface mining and reclamation planning: 
ASARCO Open Pit Copper Mine, Casa Grande, Asueth, 
3:29391 (ANL/EMR-1(Vol.3E)) 
ARMY PERSONNEL 
See MILITARY PERSONNEL 
AROMATICS 
See also BENZENE 
CONDENSED AROMATICS 
STYRENE 
TETRALIN 
AROMATICS/BIODEGRADATION 
Biodegradation of aromatic petroleum hydrocabons, 3:29416 
AROMATICS/REDUCTION 
Carbon monoxide-hydrogen-water: reduction of benzophenone, 
diphenylcarbinol, and diphenylmethane, 3:27744 
ARSENIC/AIR POLLUTI ON 
Characterization of trace element emissions from coal-fired power 
plants, 3:29344 (UCRL-80412) 











ARSENIC/ECOLOGICAL CONCENTRATION 


ARSENIC/ECOLOGICAL CONCENTRATION 

Hydrologic characteristics of the Los Alamos well field, with 
reference to the occurrence of arsenic in well LA-6, 3:29404 
(LA-7012-MS) 

National survey of elements and radioactivity in fly ashes. 
Absorption of elements by cabbage grown in fly ash-soil 
mixtures, 3:29313 

ARTHROPODS 
See also CRUSTACEANS 


INSECTS 
ARTHROPODS/BIOLOGICAL STRESS 
Seafarer extremely low-frequency electromagnetic fields: Soil 
arthropod populations after long-term exposure under natural 
conditions. Technical report for 1976, 3:29541 (AD-A-043982) 
ARTHROPODS/POPULATION DYNAMICS 
—. primary succession on granite outcrop surfaces, 
ARYL RADICALS/FLUORESCENCE 
Laser fluorescence of the cyclohexadieny] radical in the irradiated 
benzene crystal, 3:28980 
ASCARIS/BIOLOGICAL RADIATION EFFECTS 
Beneficial uses program. Progress report, period ending June 30, 
rigs) Genetic effects of radioactive wastes), 3:29487 (SAND- 
ASDEX TOKAMAK/MAGNET COILS 
Manufacture, assembly, and test of the toroidal and poloidal 
— field coils of ASDEX, 3:29923 


See also FLY ASH 
ASHES/RADIATION SCATTERING ANALYSIS 
Enhancing the accuracy in the course of coal ash content 
measurement from the forward scattered gamma-radiation 
intensity, 3:28946 
TINE 207/ENERGY LEVELS 
Nuclear data sheets for A=207, 3:29781 
ASTATINE 207/NUCLEAR PROPERTIES 
Nuclear data sheets for A=207, 3:29781 
ASTATINE 209/ENERGY LEVELS 
Nuclear data sheets for A=209, 3:29782 
ASTATINE 209/NUCLEAR PROPERTIES 
Nuclear data sheets for A=209, 3:29782 
ATLANTIC OCEAN 
See also SARGASSO SEA 
ATLANTIC OCEAN/ECOLOGY 
Biological processes in the water column of the South Atlantic 
Bight. Progress report, 3:29396 (SRO-936-2) 
ATLANTIC OCEAN/WATER POLLUTION 
New York Bight project. Project development plan and technical 
development plan, 3:29410 (PB-272674) 
ATMOSP C EXPLOSIONS/ELECTRIC CURRENTS 
Analytic theory of the effects of atmospheric scattering on the 
current and ionization produced by the Compton electrons from 
high-altitude nuclear explosions. Interim report, 3:29594 (AD- 


A-046308) 
ATMOSPHERIC EXPLOSIONS/IONIZATION 
Analytic theory of the effects of atmospheric scattering on the 
current and ionization produced by the Compton electrons from 
a nuclear explosions. Interim report, 3:29594 (AD- 


ATOM-ATOM COLLISIONS/PHASE SHIFT 
Rapid accurate calculation of JWKB phase shifts, 3:29642 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC IONS/LYMAN LINES 
Broadening of the Lyman-a lines of hydrogen and hydrogenic 
ions in dense plasmas. 3:29859 
ATOMIC MODELS 
See also THOMAS-FERMI MODEL 
ATOMIC MODELS/CONFIGURATION INTERACTION 
Connection between configuration-mixing and quantum-defect 
treatments, 3:29643 
ATOMIC MODELS/EXCITED STATES 
Connection between configuration-mixing and quantum-defect 
treatments, 3:29643 
ATOMIC NUMBER/PION MINUS REACTIONS 
Correlations between the secondary particles in 7~ A interactions 
at 3.7 GeV/c, 3:29770 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOM-MOLECULE COLLISIONS/CROSS SECTIONS 
Rotationally and vibrationally inelastic scattering in the rotational 
IOS ap; rare Ultrasimple calculation of total (differential, 
integral, and hs cross sections for nonspherical 
molecules, 3:2962 
ATOM-MOLECULE COLLISIONS/EMISSION SPECTRA 
Excited-state production in collisions of H and He with Nz, CO, 
and O2 over the energy range 150-2400 eV, 3:29635 
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ATOMS/ENERGY LEVELS 
Magnetic hyperfine interaction for partially filled shelf (Matrix 
elements, electric dipole transitions), 3:29641 (SAND-77-1431) 
ATOMS/FLUO CE 
Comment on "Theory of resonance fluorescence”, 3:29604 
ATOMS/PHOTOIONIZATION 
Calculation of resonant cross sections for multi tae ionization 
using very-narrow-bandwidth sources, 3:29631 
Resonant pulse excitation leading to ionization, 3:29637 
ATOMS NEUTRAL CURRENTS 
Weak interaction effects in e* e~ annihilation with polarised 
beams, 3:29665 (LBL-6799) 
ATP-ASE/ENZYME INHIBITORS 
Histochemical evidence for the occurrence of oligomycin- 
sensitive plasmalemma ATPase in corn roots, 3:29461 
AUGER G/REVIEWS 
Underground auger mining, 3:27770 
AURORAE/LONG WAVE TATION 
On the aap wg = in of a ees radiation. 
Progress report, 3:29592 (AD-A $0 
AUSTRALIA/ AL 


The energy cost of pomerers fuels, 3:28523 
AUSTRALIA/SOLAR RGY 
The energy cost of prospective fuels, 3:28523 
AUSTRALIA TUM 
The energy cost of ey fuels, 3:28523 
AUTOMOBILE EXHAU REACTORS 
See AFTERBURNERS 
ag ep pam 
“_ ualit ONE T0870) requirements of future automobiles, 
28632 (CONF-770870- 
AUTOMOBILES/ ENERGY CONSERVATION 
Planning for the automobile in the SCAG region: an evaluation of 
alternatives for reducing automobile emissions and fuel 
consumption. Final report, 3:28848 (PB-271570) 
AUTOMOBILES/EXHAUST GASES 
Car design for economy and emissions, 3:28538 (CONF-770870-) 
Fuel quality an rok owe J requirements of future automobiles, 
3:28632 (CONF-770870-) 
Sulfate —- from automobiles (citations from the 
Engi yea data base). Report for 1964-Nov 77, 3:28858 
1S/PS-7 7/1050) 
AUTOMOBILES/FUEL CONSUMPTION 
= ns system for engine fuel performance (Patent), 
:2 
AUTOMOBILES/FUEL ECONOMY 
Car design for economy and emissions, 3:28538 (CONF-770870-) 
Fuel quality and Mpa requirements of future automobiles, 
3:28632 (CONF-770870-) 
AUTOMOBILES/GAS TURBINES 
Baseline Gas Turbine Development Program. Nineteenth 
quarterly progress report, 3:28825 (COO-2749-19) 
Improved ceramic heat exchange material, 3:28824 (CONS/733-1) 
AUTOMOBILES/REGENERA VE BRAKING 
Determination of the effectiveness and feasibility of regenerative 
— systems on electric and other automobiles. Volume 2. 


a ae and —_— 3:28841 (UCRL-52306(Vol.2)) 
AUTOM 


See also H YDROGEN FUELS 
AUTOMOTIVE FUELS/ECONOMICS 
Car design for economy and emissions, 3:28538 (CONF-770870-) 
AUTOMOTIVE FUELS/ENERGY POLICY 
ae ying gasoline for tomorrow's cars, 3:28587 
OTIVE FUELS/ENVIRONMENTAL IMPACTS 
Fuel quality and quantity requirements of future automobiles, 
3:28632 (CONF- 770870-) 
AUXILIARY WATER SYSTEMS 
See also CONDENSER COOLING SYSTEMS 
AUXILIARY WATER SYSTEMS/FAILURES 
Report on the consequences of a postulated main feedline rupture 
PWR), 3:28456 (WCAP-9231) 
AUXILIARY WATER SYSTEMS/RELIABILITY 
Common cause failure experience in nuclear plant auxiliary 
feedwater systems for reliability analysis (PWR), 3:28209 
(WARD-SR-3045-4) 
AVIATION FUELS 
See also HYDROGEN FUELS 
AVIATION FUELS/ADDITIVES 
Suspension al One type of hopeful high energy fuel, 3:27830 
(AD-A-04590 
AVIATION FUEL S/COMBUSTION KINETICS 
Suspension fuels. One type of hopeful high energy fuel, 3:27830 
(AD-A-045908) 
AVIATION FUELS/COMPARATIVE EVALUATIONS 
Alternate aircraft fuels: prospects and operational implications, 
3:27747 (N-77-28322) 
AVIATION FUELS/RESOURCE CONSERVATION 
Effective fuel conservation programs could save millions of 
gallons of aviation fuel, 3:28631 (CED-77-98) 
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BACKGROUND RADIATION/NEUTRON FLUX 
Cosmic ray induced neutron background sources and fluxes for 
geometries of air over water, ground, iron, and aluminum, 
3:29571 
BACKGROUND RADIATION/NEUTRON SPECTRA 
Cosmic ray induced neutron background sources and fluxes for 
geometries of air over water, ground, iron, and aluminum, 
3:29571 
BACTERIA 
See also ESCHERICHIA COLI 
BACTERIA/BIOLOGICAL RADIATION EFFECTS 
Beneficial uses program. Progress report, period ending June 30, 
1977 (Genetic effects of radioactive wastes), 3:29487 (SAND- 
77-1839) 
—— effects of irradiation with high energy electrons, 
:29172 


Large scale electron treatment of MDC-Boston sludge: physical 
and chemical, 3:28806 
Sandia's sludge irradiation program, 3:28805 
BARIUM IODIDES/ARGON 40 REACTIONS 
Negative-pion production in relativistic heavy-ion collisions (0.4 
to 2.1 GeV/nucleon), 3:29675 
BARIUM IODIDES/CARBON 12 REACTIONS 
Negative-pion production in relativistic heavy-ion collisions (0.4 
to 2.1 GeV/nucleon), 3:29675 
BARLEY/BIOLOGICAL STRESS 
Evaluation of free proline accumulation as an index of drought 
resistance using two contrasting barley cultivars, 3:29485 
BARNWELL FUEL PROCESSING PLANT/SAFEGUARDS 
Development of Barnwell as a multinational demonstration 
facility, 3:27930 (CONF-770387-) 
BARYON-BARYON INTERACTIONS 
See also NUCLEON-ANTINUCLEON INTERACTIONS 
NUCLEON-HYPERON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS 
BARYON-BARYON INTERACTIONS/ANNIHILATION 
Azimuthal correlations and interference effect in annihilations and 
antihyperon annihilations (5.7 GeV/c, dynamics), 3:29693 
BARYON-BARYON INTERACTIONS/POTENTIAL 
SCATTERING 
States of baryonium within the hadron family (Reviews, duality), 
3:29705 
BARYONS/ENERGY LEVELS 
States of baryonium within the hadron family (Reviews, duality), 
3:29705 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY CHARGING/HEALTH HAZARDS 
Health hazard evaluation determination report number 76-26-320, 
Adolph Coors Company brewery warehouse (battery charging 
area), 3:29528 (PB-273708) 
BATTERY SEPARATORS/ELECTRIC CONDUCTIVITY 
Polymeric membrane systems of potential use for battery 
separators, 3:28508 (N-77-28587) 
BATTERY SEPARATORS/MECHANICAL PROPERTIES 
Polymeric membrane systems of potential use for battery 
separators, 3:28508 (N-77-28587) 
BAYS/WATER POLLUTION 
Distribution of petroleum hydrocarbons in Westernport Bay 
(Australia): results of chronic low level inputs, 3:29448 
BEAM DUMPS 
(Mass of shielding material to absorb an accelerator beam after 
experimental use.) 
BEAM DUMPS/RADIOACTIVITY 
Photon dose rate from induced activity in the beam stop of a 400 
GeV proton accelerator, 3:29183 (ORNL/TM-6238) 
BEAM DYNAMICS 
(Particle beam motion inside an accelerator.) 
Acceleration and storage of polarized beams, 3:29182 (BNL- 
23674) 
Bunch lengthening due to potential well distortion from 
cylindrical cavities with beam ports, 3:29184 (SLAC-PUB-1909) 
Choice of a computer algorithm to simulate linac beam dynamics 
with space charge, 3:29187 (LA-tr-78-8) 
Comparison of measured and computed loss to parasitic modes in 
cylindrical cavities with beam ports, 3:29231 (SLAC-PUB-1908) 
Problem of beam matching in a periodic focusing system, 3:29188 
(LA-tr-78-9) 
BEAM INJECTION HEATING/ENERGY TRANSFER 
Anomalous electron-ion energy transfer in a relativistic-electron- 
beam-heated plasma, 3:29852 
BEAM INJECTION HEATING/TWO-STREAM INSTABILITY 
Anomalous electron-ion energy transfer in a relativistic-electron- 
beam-heated plasma, 3:29852 


BERYLLIUM 9 TARGET/NEUTRON REACTIONS 


BEAM MONITORS/DESIGN 
Precision energy measurement technique, 3:29199 (SLAC-PUB- 
1970 


BEAM MONITORS/OPERATION 
Position and profile of a multiampere proten beam, 3:29189 (BNL- 
23659) 
BEAM SCANNERS/DESIGN 
Beam scanning system (Patent), 3:29202 
BEAM-PLASMA SYSTEMS/BEAM TRANSPORT 
High current relativistic beam propagates stably in gas surrounded 
by nonconducting walls, 3:29875 (UCRL-50025-77-2) 
BEAM-PLASMA SYSTEMS/NEGATIVE MASS INSTABILITY 
Intense microwave generation by the negative-mass instability, 
3:29884 
BEARINGS/DESIGN 
Rotating plug bearing and seal (Patent; LMFBR), 3:28285 
BEAUFORT SEA/OFFSHORE OPERATIONS 
Artificial islands in the Beaufort Sea, 3:29154 
BEES 
See INSECTS 
BELGIUM/ENERGY ANALYSIS 
Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641) 
BELGIUM/ENERGY SOURCE DEVELOPMENT 
Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641) 
BELOYARSK-2 REACTOR/DECONTAMINATION 
Experience of high temperature deactivation of the no. 2 power 
block of the beloyarsk nuclear power plant using complexing 
agents, 3:28240 
BENZENE/RADIOLYSIS 
Laser fluorescence of the cyclohexadieny] radical in the irradiated 
benzene crystal (9-MeV electrons), 3:28980 
BENZHYDROL/REDUCTION 
Carbon monoxide-hydrogen-water: reduction of benzophenone, 
diphenylcarbinol, and di — 3:27744 
BENZOPHENONE/REDU 
Carbon monoxide-hydrogen-water: reduction of benzophenone, 
diphenylcarbinol, and diphenylmethane, 3:27744 
BENZOPYRENE/BIOCHEMICAL REACTION KINETICS 
Interaction of the 7,8-dihydrodiol-9, 10-oxides of benzo(a)pyrene 
with bacteriophages R17 and T7, 3:29504 
BENZOPYRENE/ECOLOGICAL CONCENTRATION 
Chemical carcinogens in the marine environment. Benzo(a)pyrene 
in economically-important bivalve mollusks from Oregon 
estuaries, 3:29446 
BENZOPYRENE/METABOLISM 
Benzo(a)pyrene metabolism in mouse epidermis: analysis by high 
pressure liquid chromatography and DNA binding, 3:29502 
Effect of various chemicals on the metabolism of benzo(a)pyrene 
by cultured rat colon, 3:29473 
BENZOPYRENE/METABOLITES 
Interaction of the 7,8-dihydrodiol-9, 10-oxides of benzo(a)pyrene 
with bacteriophages R17 and T7, 3:29504 
BERING SEA/GEOTHERMAL EXPLORATION 
Comprehensive study of the seismotectonics of the eastern 
Aleutian arc and associated volcanic systems. Annual progress 
report, March 1, 1977-February 28, 1978, 3:29555 (COO-3134- 


14) 
BERING SEA/SEISMOLOGY 
Comprehensive study of the seismotectonics of the eastern 
Aleutian arc and associated volcanic systems. Annual progress 
report, March 1, 1977-February 28, 1978, 3:29555 (COO-3134- 
14) 
BERING SEA/TECTONICS 
Comprehensive study of the seismotectonics of the eastern 
Aleutian arc and associated volcanic systems. Annual progress 
report, March 1, 1977-February 28, 1978, 3:29555 (COO-3134- 


14) 
BERING SEA/VOLCANISM 
Comprehensive study of the seismotectonics of the eastern 
Aleutian arc and associated volcanic systems. Annual progress 
report, March 1, 1977-February 28, 1978, 3:29555 (COO-3134- 
4 


14) 
BERYLLIUM/BIBLIOGRAPHIES 
Beryllium pollution (a bibliography with abstracts). Report for 
1964-Oct 77, 3:29405 (NTIS/PS-77/1016) 
BERYLLIUM/ELECTRON BEAM WELDING 
Electron-beam fusion welding of beryllium, 3:28866 (RFP-2621) 
BERYLLIUM/TOXICITY 
Beryllium pollution (a bibliography with abstracts). Report for 
1964-Oct 77, 3:29405 (NTIS/PS-77/1016) 
BERYLLIUM 9 TARGET/KAON MINUS REACTIONS 
Observation of characteristic yy radiation from the (K~,7~ ) 
reaction on light nuclei, 3:29713 
BERYLLIUM 9 TARGET/NEUTRON REACTIONS 
~— of low mass anti pp pairs produced in n-Be interactions, 
:29680 











BERYLLIUM 9 TARGET/PHOTONUCLEAR REACTIONS 


BERYLLIUM 9 TARGET/PHOTONUCLEAR REACTIONS 
Photoproduction of Be from carbon, boron, beryllium, and 
lithium, 3:29768 (AD-A-044780) 
BERYLLIUM 9 TARGET/PROTON REACTIONS 
Nucleon-number dependence of the production cross sections for 
massive dihadron states, 3:29676 
Study of the high-mass dimuon continuum in 400-GeV proton- 
nucleus collisions, 3:29674 
BERYLLIUM FLUORIDES/OPTICAL PROPERTIES 
Measurements of the electronic and nuclear contributions to the 
nonlinear refractive index of beryllium fluoride glasses, 3:28926 
BERYLLIUM IONS/ELECTRON-ION COLLISIONS 
Excitation of Be* by electron impact, 3:29632 
Excitation and ionization of highly charged ions by electron 
impact. Progress report, December 15, 1976-December 15, 1977 
(Cross sections), 3:29622 (COO-2897-2) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA SOURCES/RADIATION MONITORING 
Radioactivity in Mississippi River water. Completion report, 
3:29451 (PB-272042) 
BIBLIOGRAPHIES/INDEXES 
BRH Publications Index. Final report, 3:29490 (PB-271734) 
BIBLIS-3 REACTOR/REACTOR LICENSING 
Public notice of recommendations made by the Reactor Safety 
Commission. Questions concerning safety with regard to KWU 
pressurized water reactors 1300 MWe (Kernkraftwerk Biblis C, 
Hamm, Philippsburg 2, Vahnum), 3:28224 
BIBLIS-A REACTOR/REACTOR OPERATION 
Results of German — plant operation 1976. From the annual 
report of the AB ard of the Deutsches Atomforum, 3:28179 
BIBLIS-B REACTOR/REACTOR OPERATION 
Results of German power plant operation 1976. From the annual 
report of the ABE sated of the Deutsches Atomforum, 3:28179 
BIBLIS-C REACTOR 
See BIBLIS-3 REACTOR 
BICARBONATES 
See ACID CARBONATES 
BINARY MIXTURES/CRITICAL TEMPERATURE 
Experimental confirmation of renormalization: group prediction of 
critical concentration fluctuation rate in hydrodynamic limit, 
:29842 


BINARY STARS/MASS TRANSFER 
Duplicity of Be stars as seen from Ondrejov, 3:29580 
BIOLOGICAL INDICATORS/TREES 
Radioactivity in Mississippi River water. Completion report, 
3:29451 (PB-272042) 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOMASS 
FLOWERS 
FOOD 
PLANTS 
SEEDLINGS 


TISSUES 
BIOLOGICAL MATERIALS/DICHROISM 
Effects of band shapes on circular dichroism spectra of 
chromophore aggregates, 3:29839 
BIOLOGICAL MATERIALS/VISIBLE SPECTRA 
Effects of band shapes on circular dichroism spectra of 
chromophore aggregates, 3:29839 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and algae.) 
See also PLANTS 
BIOMASS/ANAEROBIC DIGESTION 
Building a new base for methanol, 3:27964 
BIOMASS/ENERGY SOURCE DEVELOPMENT 
Unconventional energy resources, 3:28647 
BIOMASS/HYDROLYSIS 
Building a new base for methanol, 3:27964 
BIOMASS/PYROLYSIS 
Building a new base for methanol, 3:27964 
BIOMASS/RESEARCH PROGRAMS 
Research and development for fuels from woody biomass, 3:28004 
(TID-28024) 
BIOMASS PLANTATIONS/FEASIBILITY STUDIES 
Ocean Food and Energy Farm Project, 3:28005 
BIOMEDICAL RADIOGRAPHY/ACCELERATORS 
Dedicated medical ion accelerator design study. Final report, 
3:29177 (LBL-7230) 
BIOMEDICAL RADIOGRAPHY/MANUALS 
Course manual for x-ray applications (GS-463). Final course 
manual, 3:29491 (PB-272010) 
BIRDS 
See also FOWL 
BIRDS/BEHAVIOR 
Time-la or ioe for field studies of raptorial birds, 3:29456 
(ORNL-5304 
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BIRDS/CONTAMINATION 
Effects of petroleum hydrocarbons on marine populations and 
communities, 3:29423 
BIRDS/ECOLOGY 
Highway right-of-way: mowing versus succession as related to 
waterfowl nesting in North ota, 3:29457 (TID-28042) 
Observations on waterbird flight patterns at Salton Sea, California, 
October 1976-February 1977, 3:29381 (UCRL-13818) 
TWORNLL | ~via for field studies of raptorial birds, 3:29456 


BIRDS/ HABITAT 

Evaluation of a proposed transmission line’s impacts on waterfowl 

and eagles, 3:29546 (CONF-780129-1) 

Vertebrate population levels correlated with different land use 
ractices on the INEL National Environmental Research Park, 
:29372 (ORNL-5304) 

BIRDS/POPULATION DENSITY 

Vertebrate population levels correlated with different land use 
ractices on the INEL National Environmental Research Park, 
:29372 (ORNL-5304) 

BISMUTH 194/NUCLEAR PROPERTIES 

Nuclear data sheets for A= 194, 3:29780 

BISMUTH 207/ENERGY LEVELS 
Nuclear data sheets for A=207, 3:29781 
BISMUTH 207/NUCLEAR PROPERTIES 
Nuclear data sheets for A=207, 3:29781 
ISMUTH 209/ENERGY 


LEVELS 
Nuclear data sheets for A=209, 3:29782 
BISMUTH 209/NUCLEAR PROPERTIES 
Nuclear data sheets for A=209, 3:29782 
BISMUTH OXIDES/PHASE DIAGRAMS 
Interaction of cobalt ferrate (III) with melts of the bismuth 
trioxide-lead monoxide system, 3:28962 (SAND-78-6002) 
BITUMINOUS COAL/CHARGES 
Basic estimated capital investment and operating costs for three 
coal strip mines, 3:27782 (FE/EES-78/1) 
BITUMINOUS COAL/DEHYDRATION 
Experience with wetting agents during dehydration of fine- 
ained and ultrafine-grained powders in coal processing, 


:27776 
BITUMINOUS COAL/OXIDATION 
Kinetics and modeling of the oxidative pretreatment of coal. 
Second period progress report, November 1976-June 1977, 
3:27748 (FE-2450-2) 
BITUMINOUS COAL/PYROLYSIS 
Coal pyrolysis by hot solids from a fluidized bed combustor. 
tly progress report, September 1, 1977-November 30, 
1977, 3:27746 (FE-MIT-2295T27-2) 
BITUMINOUS COAL/SORTING 
Density separation in the processing of coal and ores, 3:27777 
BLANKETS (BREEDING) 


See BREEDING BLANKETS 
BLAST FURNACES/FUELS 
ERDA’s coal-oil mixture combustion program, 3:29145 
BLASTS 
See EXPLOSIONS 
BLOWDOWN/DRYOUT 
Dryout delay during blowdown (BWR), 3:28474 
BNPS-2 REACTOR 
See BELOYARSK-2 REACTOR 
BOILER FUEL/IGNITION 
Experimental and analytical evaluation of the role of radiant heat 
in the ignition of pulverized fuel-and-air jets, 3:27780 
BOILER FUEL/RESEARCH PROGRAMS 
Experimental and analytical evaluation of the role of radiant heat 
in the i 9, of pulverized fuel-and-air jets, 3:27780 
BOILER L/WASTE PRODUCT UTILIZATION 
Development of the Kansk-Achinsk fuel and power complex 
(KATEK) and related problems, 3:28767 
BOILERS 
See also VAPOR GENERATORS 
BOILERS/BOILER FUEL 
Combustion of coal-oil slurry in a 100-hp firetube boiler, 3:28157 
BOILERS/CATALYTIC COMBUSTO 
Design criteria for stationary source catalytic combustors. Paper 
No. 77-32, 3:29138 (CONF-771015-24) 
BOILERS/DESIGN 
= ee and investigation of new boiler heating surfaces, 
:2 
BOILERS/EMBRITTLEMENT 
Brittle fracture in the shield tubes of steam generators with natural 
circulation, 3:28130 
BOILERS/EXHAUST RECIRCULATION SYSTEMS 
Calculation of recirculation of gases into the top of the furnace 
chamber of a power block boilers, 3:28134 
BOILERS/FLUE G 
Principal nada and approximate calculation of nitrogen 
formation during residual oil combustion in boilers, 3:28165 





JUNE 30, 1978 


BOILERS/FUELS 
ERDA'’'s coal-oil mixture combustion program, 3:29145 
BOILERS/GASEOUS WASTES 
Waste gas discharge from multi-cell boilers and heating centres 
located under roofs, 3:28764 
BOILERS/HEAT TRANSFER 
en and investigation of new boiler heating surfaces, 


BOILERS/MANUFACTURING 
Experience of designing and introducing telemechanical systems 
or dispatch management of power economy of boilermaking 
plants, 3:28755 
Technological backup for the manufacture of convective 
superheater blocks for the boiler with 2650 t/h steam output, 


3:28143 
BOILERS/PERFORMANCE TESTING 
Program for improving boiler efficiency. An interim report, 
3:28129 (NP-23087) 
BOILERS/REGULATIONS 
—— boilers - assembly and operation. Vol. 1, Pt. 2. Rules for 
mplementing steam boiler ordinances, 3:28149 
BOILE RS/SUPERHEATERS 
Selection of the magnitude of the radiation surface of a 
superheater for standardized boilers with natural circulation, 


3:28141 
BOILERS/SURFACES 
Development and investigation of new boiler heating surfaces, 


3:28756 
BOILERS/THERMAL EFFICIENCY 
Program for improving boiler efficiency. An interim report, 
3:28129 (NP-23087) 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BOLTS 
See FASTENERS 
BONNER SPHERE DETECTORS/SENSITIVITY 
International comparison of flux density measurements for 
monoenergetic fast neutrons (250 KeV, 565 KeV, 2.2 MeV, 2.5 
MeV, 14.8 MeV), 3:29264 
BORANES/CHEMICAL PREPARATION 
New ferraboranes. Structural analogues of hexaborane (10) and 
ferrocene. A complex of cyclic BsHio(-), a counterpart of 
CsHs(-). Technical report, 3:28952 (AD-A-046531) 
BORATES/CRYSTAL FIELD 
Laser-excited fluorescence spectroscopy of oxide glasses, 3:28925 
(UCRL-79499 
BORON/ECOLOGICAL CONCENTRATION 
National survey of elements and radioactivity in fly ashes. 
Absorption of elements by cabbage grown in fly ash-soil 
mixtures, 3:29313 
BORON/PHOTONUCLEAR REACTIONS 
Photoproduction of Be from carbon, boron, beryllium, and 
lithium, 3:29768 (AD-A-044780) 
BORON 10 TARGET/KAON MINUS REACTIONS 
Observation of characteristic ‘y radiation from the (K~,7~ y) 
reaction on light nuclei, 3:29713 
BORON 10 TARGET/NEUTRON REACTIONS 
Review of '°B(n,a)’Li cross-section measurements in the —— 
range from 10 keV to 1 MeV (Excitation functions for n + 
reactions), 3:29765 
BORON 11/NUCLEAR QUADRUPOLE RESONANCE 


NQR and MO studies of carboranes. Final report, 3:29640 (AD-A- 


044679) 
BOUNDARY LAYERS/COMBUSTION KINETICS 
Ignition criteria for non-premixed stagnation point flow, 3:28992 
(SAND-78-0389C) 
BOUNDARY LAYERS/TURBULENCE 
Measurement of vertical velocity fluctuations in the atmospheric 
boundary layer with a small aircraft, 3:29305 (BNL-23633) 
BRAYTON CYCLE POWER SYSTEMS/DESIGN 
Closed-cycle, high-temperature central receiver concept for solar 
electric power. Final report, 3:28010 (EPRI-ER-629) 
BRAYTON CYCLE POWER SYSTEMS/FEASIBILITY 
STUDIES 
Compact closed cycle Brayton system feasibility study. Final 
report 20 May 1976-19 June 1977, 3:29171 (AD-A-044413) 
BRAZIL/NUCLEAR INDUSTRY 
Nuclear developments in Latin America and the fuel cycle, 
3:27929 (CONF-770387-) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREEDER REACTORS 
See also FBR TYPE REACTORS 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
LWBR TYPE REACTORS 
BREEDER REACTORS/COMPARATIVE EVALUATIONS 
Some problems of development of nuclear power plants with the 
fullest utilization of nuclear fuels, 3:28560 


BUILDINGS/ENERGY CONSUMPTION 


BREEDING BLANKETS/MAINTENANCE 

Maintainability considerations in fusion reactors, 3:29964 

Remote systems requirements for commercial tokamak fusion 
power reactors, 3:29968 

BREEDING BLANKETS/MICROSPHERES 

Lithium oxide microsphere fabrication. Monthly letter progress 
report No. 5 for the period ending September 30, 1977, 3:29910 
(COO-4262-5) 

BREEDING BLANKETS/TEST FACILITIES 

Fast Breeder Blanket Facility (FBBF). Quarterly progress report, 
July 1, 1977-September 30, 1977. PNE-77-120, 3:28262 (COO- 
2826-5) 

BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRINES/CHEMICAL COMPOSITION 

Development of electrical and electrochemical probes for down 
hole and in-line chemical analysis of high pressure, high 
temperature geothermal fluids. Interim report: period ending 
October 1977, 3:28102 (PNL-2459) 

BRINES/CORROSIVE EFFECTS 

Brine chemistry: scaling and corrosion. Geothermal research 
study in the Salton Sea Region of California, 3:28100 (EQL- 
Memo-14) 

Corrosion of iron-base alloys versus alternate materials in 
geothermal brines. Interim report: period ending October 1977, 
3:28101 (PNL-2456) 

BROMINATED AROMATIC HYDROCARBONS/MATERIALS 

HANDLING 

Market input/output studies. Task IV. Polybrominated biphenyls. 
Final technical report, 3:29333 (PB-271915) 

BROMINE/EXCITED STATES 

Dynamics of the chemistry of electronically excited atoms in 
defined quantum states. Annual Summary Repot 1 Apr 76-31 
Mar 77, 3:28963 (AD-A-046635) 

BROMINE CHLORIDES/TOXICITY 

Survival of juvenile Atlantic menhaden (Brevoortia tyrannus) and 
spot (Leiostomus xanthurus) exposed to bromine chloride- and 
chlorine-treated estuarine waters, 3:29523 

BROWN COAL/COMBUSTION 

Results of investigation of vortical low-temperature combustion of 

furnace brown coal, 3:28156 
BROWNIAN MOVEMENT 
Brownian motion of coupled nonlinear oscillators: Thermalized 
solitons and nonlinear response to external forces, 3:29843 

BRUCE-1 REACTOR 

Bruce plants provide 50% more output than Pickering, 3:28250 
BRUCE-2 REACTOR 

Bruce plants provide 50% more output than Pickering, 3:28250 
BRUCE-3 REACTOR 

Bruce plants provide 50% more output than Pickering, 3:28250 
BRUCE-4 REACTOR 

Bruce plants provide 50% more output than Pickering, 3:28250 
BRUNSBUETTEL REACTOR/REACTOR OPERATION 

Results of German power plant operation 1976. From the annual 

report of the ABE board of the Deutsches Atomforum, 3:28179 
BUILDINGS 
See also APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
HOSPITALS 
HOUSES 
OFFICE BUILDINGS 
SCHOOL BUILDINGS 
BUILDINGS/AIR CONDITIONING 
Heating, cooling, and weather in Britain, 3:28701 
BUILDINGS/COOLING LOAD 

Convolution principle as applied to the heat transfer problems of 
buildings and fundamentals of its efficient use, 3:28696 (LBL- 
6866) 

BUILDINGS/DESIGN 

Exerting influence on the construction costs and running expenses 
of a building, 3:28564 (AED-CONF-77-072-003) 

Solar heated building structure (Patent; spherical building), 
3:28050 

BUILDINGS/ENERGY ACCOUNTING 

Role of the energy audit in energy management, 3:28521 (CONF- 
770870-) 

BUILDINGS/ENERGY CONSERVATION 

Energy conservation: theory ~- practice (Proceedings; 16 
papers), 3:28565 (CONF-770870-) 

Energy conservation in buildings, 3:28728 

Exerting influence on the construction costs.and running expenses 
of a building, 3:28564 (AED-CONF-77-072-003) 

Study of the technical feasibility of developing a standardized 
energy control system specifically for Army facilities. Interim 
report, 3:28692 (AD-A-044455) 

BUILDINGS/ENERGY CONSUMPTION 

Approaches to the definition of mandatory lighting efficiency 

standards. Final report, 3:28697 (PB-269808) 











BUILDINGS/HEAT LOSSES 


BUILDINGS/HEAT LOSSES 
the heat intake and heat loss through outer enclosures 
under the conditions of Uzbekistan, 3: nde 
sagen ne evaluation of a thermograi err 
conservation a 3:28695 (ASEC-78- 
BUILD! GS/HEATING LO 
Convolution — as applied to the heat transfer problems of 
77 eae and fundamentals of its efficient use, 3:28696 (LBL- 


Estimating the heat intake and heat loss through outer enclosures 
conditions of Uzbekistan, 3:2871 
BUILDINGS/HEATING SYSTEMS 
Energy waste due to bad circulation in heating plants and 
ventilating systems, 3:28712 
go 
pproaches to the definition of mandatory lighting efficiency 
standards. Final report, 3:28697 (PB.2 08) 
Features of San "Vos0ne ‘or 


sone for 


transmission of cael solar 
R lighting levels for state of Illinois buildings, 
3:28699 338) 


BUILDINGS/SOLAR AIR CONDITIONING 
tions for demonstrating the use of solar energy in california 
uildings, 3:28039 (N-77-28582) 
BUILDINGS/SOLAR HEATING SYSTEMS 
= heated building structure (Patent; spherical building), 


3:2 
BUILDINGS/SOLAR SPACE HEATING 
Options for demonstra “rt the use of solar energy in california 
buildings, 3:28039 os 77-28582) 
BUILDINGS/SOLAR WATER HEATERS 
— a7 installation for a central hot water system (Hotels), 
BUILDINGS/SPACE HEATING 
a of the output and savings in discontinuous heating, 
Heating, cooling, and weather in Britain, 3:28701 
BUILDI GS/THERMAL INSULATION 
Practical computation method for building thermal insulation on 
the basis of economic —*, 3:28715 
BUILDINGS/TOTAL ENERGY 
Analysis of central total ener By systems at military facilities. 
Interim rt, 3:28693 -d -A-0448 13) 
BUILDINGS SYSTEMS 
Energy waste due to bed aoaintiee in heating plants and 
ventilatin Leen, 3:28712 
BUILDINGS r INTAINMENT) 
- See —— BUILDINGS 


JUNKER O 
See RESIDUAL FUELS 
URNERS 


See also COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
BURNERS/DESIGN 
0. we A ng .) primary burner development report, 3:27877 (GA- 
Selection of the similarity criterion in investigation of the fineness 
ene by air-atomizing burners with film flow, 
BURNERS/PERFORMANCE 
0. = 4543)" .) primary burner development report, 3:27877 (GA- 
BURST CAN MONITORS 
See FAILED ELEMENT MONITORS 
BURST REACTORS 
See PULSED REACTORS 
BURST SLUG MONITORS 
See FAILED ELEMENT MONITORS 
BUSES/DESIGN 
‘Townobile’ electric city transit system, 3:28835 (CONF-7510184-) 
BUTANE/DEMAND FACTORS 


Study of future U.S. paige for propane and butanes 
through 1980, 3: = (PB-271489) 
BWR 'E REACTO 
See also BR UNSBUETTEL REACTOR 
PHILIPPSBURG-2 REACTOR 
PILGRIM-1 REACTOR 
TULLNERFELD REACTOR 
WUERGASSEN REACTOR 
BWR TYPE REACTORS/BLOWDOWN 
Dryout delay during blowdown, 3:28474 
BWR TYPE REA RS/CONTAINMENT BUILDINGS 
Application of pipe break criteria for major piping systems inside 
containment for the BWR/6 218, 238, and 251 Mark III product 
line plants, 3:28189 (NEDO.23649) 
WR TYPE 'E REACTORS/CONTAINMENT SYSTEMS 
"ae model for estimating drag forces on rigid submerged 
structures caused by LOCA and safety relief valve ramshead air 
discharges, 3: 28443 ( (NEDO-21471) 
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= ofa seas loss-of-coolant accident on a Mark I 
<b Water Reactor pressure-suppression system, 3:28455 
(UCR 80374) 

Passive containment system (Patent; BWR), 3:28197 

Water entrainment in intercompartmental flow. Final report, 
3:28433 (EPRI-NP-648) 

BWR TYPE REACTORS/CONTROL ROD DRIVES 
Positioning drive for absorber rods of a nuclear reactor (Patent; 
BWR), 3:28376 
BWR TYPE REACTORS/ECCS 
Reflood heat transfer in a light water reactor, 3:28476 
BWR TYPE REACTORS, ION PRODUCT RELEASE 

Analysis of fission product transport under terminated LOCA 

conditions, 3:28183 (BMI- G-1990) 
BWR TYPE REACTORS/FUEL CANS 

Nondestructive examination of irradiated fuel rods using 
encircling and probe eddy-current systems, 3:28199 

Transient deformation properties of Zircaloy for LOCA 
simulation. Final report, Volume 1, 3:28432 (EPRI-NP- 
526(Vol.1)) 

BWR TYPE REACTORS/FUEL ELEMENTS 

Conditioning of nuclear reactor fuel (Patent; BWR), 3:28196 

— analysis of irradiated fuels, 3:28186 (HEDL-SA- 
1 

Nuclear fuel element (Patent; BWR; PWR), 3:28195 

BWR TYPE REACTORS/FUEL POOLS 
Planning, site preparation, and installation considerations for 
spent-fuel storage expansion, 3:28200 
BWR TYPE REA RS/FUEL RODS 
Experiment data report IFA-226 postirradiation examination, 
:28193 (TREE-NUREG-1173 
BWR TYPE REACTORS/IN CORE INSTRUMENTS 

Rod-shaped components between fuel elements of boiling-water 

reactors (Patent), 3:28194 
BWR TYPE REACTORS/LOOSE PARTS MONITORING 

Noise diagnostics for safety assessment. Quarterly progress eet. 

October-December 1977, 3:28446 (ORNL/NUREG/TM-176) 
BWR TYPE REACTORS/LOSS OF COOLANT 

Analysis of radiant heat transfer in a BWR fuel assembly, 3:28458 

Analytical model for estimating drag forces on rigid submerged 
structures caused by LOCA and safety relief valve ramshead air 
discharges, 3:28443 (NEDO-21471) 

Definition of loss-of-coolant accident radiation source, 3:28452 
(SAND-78-0090) 

Effects of a hypothetical loss-of-coolant accident on a Mark I 
Boiling Water Reactor pressure-suppression system, 3:28455 
(UCRL-80374) 

Low flow film boiling heat transfer on vertical surfaces. Il. 

Empi os — and application to BWR-LOCA 
ysis, 3:284 

Reflood heat oll in a light water reactor, 3:28476 

Transient deformation properties of Zircaloy for LOCA 
simulation. Final report, Volume 1, 3:28432 (EPRI-NP- 
526(Vol.1)) 

Water entrainment in intercompartmental flow. Final report, 
3:28433 (EPRI-NP-648) 

BWR TYPE REACTORS/PRESSURE VESSELS 

Radiation effects in Boiling Water Reactor pressure vessel steels, 
3:28188 (NEDO-21708) 

Remote disassembly and examination of nuclear pressure vessel 
surveillance capsules, 3:28198 

Test of 6-in.-thick pressure vessels. Series 3: intermediate test 
vessel V-7A under sustained loading, 3:28191 (ORNL/ 
NUREG-9) 

BWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 

Abnormal state detecting a pa utilizing control rod for use in 
nuclear reactor (Patent; R), 3:28373 

BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Low cycle fatigue evaluation of primary piping materials in a 

BWR environment, 3:28185 (GEAP-20244) 
BWR TYPE REACTORS/REACTOR INTERN 

Flow-induced vibration for light water reactors. Progress report, 

December 1976-May 1977, 3:28184 (COO/4175-1) 
BWR TYPE REACTORS/REACTOR MATERIALS 

Low cycle fatigue evaluation of Boe y piping materials in a 
BWR environment, 3:28185 (GEAP-20244) 

Standardization of dosimetry and damage analysis work for U.S. 
Ae and MFR development program, 3:28187 (HEDL- 

A- 
BWR TYPE REACTORS/REACTOR NOISE 

Noise diagnostics for safety assessment. Quarterly progress report, 
October-December 1977, 3:28446 (ORNL/NUREG/TM-176) 

BWR TYPE REACTORS/REACTOR OPERATION 
NINURES power “oto operating experience, 1976 (USA), 3:28190 
BWR TYPE? REACTORS/SHOCK ABSORBERS 

Analysis of design practices for snubbers (report 3), 3:28333 

(ORNL/NUREG/TM-145) 
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CABIBBO ANGLE/QUARK MODEL 

Cabibbo current and CP violation in a six quark gauge model, 

3:29745 (COO-1545-223) 
CADMIUM/BIBLIOGRAPHIES 

Cadmium pollution (a bibliography with abstracts). Report for 

1964-Nov 77, 3:29406 (NTIS/PS-77/1020) 
CADMIUM/BIOLOGICAL ACCUMULATION 

Liver cadmium levels in North Carolina residents who died of 

heart disease, 3:29531 
CADMIUM/BIOLOGICAL EFFECTS 

Comparative sensitivity of eggs, larvae, and adults of the estuarine 
teleosts, Fundulus heteroclitus and Menidia menidia to 
cadmium, 3:29520 

Hypertension following chronic, very low dose cadmium feeding, 
3:29513 

Interactions between cadmium, selenium, and glutathione 
peroxidase in rat testis, 3:29517 

Mechanisms of hepatic and renal metallothionein biosynthesis in 
cadmium-exposed rats, 3:29463 

Passage of cadmium across the perfused guinea pig placenta, 
3:29514 

CADMIUM/ECOLOGICAL CONCENTRATION 

Dietary intakes of some chlorinated hydrocarbons and heavy 

metals estimated on the experimentally prepared diets, 3:29532 
CADMIUM ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 

Raman scattering spectra of CdTe/sub 1-x/Se/sub x/ crystals, 

3:28888 
CADMIUM ALLOYS/RAMAN SPECTRA 

Raman scattering spectra of CdTe/sub 1-x/Se/sub x/ crystals, 

3:28888 
CADMIUM CHLORIDES/BIOLOGICAL EFFECTS 

Effects of CdClz on the secretory functions of sex accessory 

glands of rats, 3:29519 
CADMIUM SULFIDE SOLAR CELLS/BIBLIOGRAPHIES 

Cadmium sulfide solar cells (citations from the NTIS data base). 
Report for 1964-Nov 77 (244 abstracts), 3:27992 (NTIS/PS-77/ 
1051) 

Cadmium sulfide solar cells (citations from the Engineering Index 
data base). Report for 1970-Nov 77 (144 abstracts), 3:27993 
(NTIS/PS-77/1052) 

CADMIUM SULFIDES/PHYSICAL RADIATION EFFECTS 

Intrinsic defects in cadmium sulfide irradiated with thermal 
neutrons, 3:28935 

CADMIUM TELLURIDES/THERMAL CONDUCTIVITY 

Thermal conductivity of 0.1 eV Hg/sub 1-x/Cd/sub x/Te, 3:28672 

CADMIUM TELLURIDES/THERMOELECTRIC 
PROPERTIES 
Thermal conductivity of 0.1 eV Hg/sub 1-x/Cd/sub x/Te, 3:28672 
CALCIUM/CHEMICAL REACTIONS 
Anodic behavior of calcium in aqueous sodium hydroxide/ 
7m (compilation of experimental data), 3:28509 (UCID- 
1 
CALCIUM 40 TARGET/DEUTERON REACTIONS 
wean of angular-momentum transfers for (d, a) reactions 
polarized beams, 3:29769 
CALCIUM ¢ 40 TARGET/PION PLUS REACTIONS 
Inelastic scattering of 7* Mesons from nuclei at 50 MeV, 3:29760 
CALCIUM 40 TARGET/PROTON REACTIONS 

Research with the high resolution spectrometer at LAMPF 
(Differential cross sections, analyzing power, neutron density, 
800 MeV), 3:29757 (ORO/5224-2) 

CALCIUM 42 TARGET/PROTON REACTIONS 

Research with the high resolution spectrometer at LAMPF 
(Differential cross sections, yzing power, neutron density, 
800 MeV), 3:29757 (ORO/5224-2) 

CALCIUM 44 TARGET/PROTON REACTIONS 

Research with the high resolution spectrometer at LAMPF 
(Differential cross sections, analyzing power, neutron density, 
800 MeV), 3:29757 (ORO/5224-2) 

CALCIUM 48 TARGET/PROTON REACTIONS 

Research with the high resolution spectrometer at LAMPF 
(Differential cross sections, analyzing power, neutron density, 
800 MeV), 3:29757 (ORO/5224-2) 

CALCIUM IONS/ELECTRON-ION COLLISIONS 

Excitation and ionization of highly charged ions by electron 
impact. Progress report, December 15, 1976-December 15, 1977 
(Cross sections), 3:29622 (COO-2897-2) 

CALCIUM OXIDES/HEALTH HAZARDS 

Health hazard evaluation determination report Number, 74-9-271, 
Wheeling Pittsburgh Steel Corporation, Steubenville, Ohio, 
3:29530 (PB-273836) 

CALIBRATION STANDARDS 

Interlaboratory calibration for the analysis of petroleum levels in 

sediment, 3:29439 


CARBON/CHARGED-PARTICLE TRANSPORT 


CALIBRATION STANDARDS/EVALUATION 
Evaluation of the need for radiotherapy calibrations in the United 
States, 3:29809 (CONF-771209-9) 
CALIFORNIA 
See also IMPERIAL VALLEY 
LOS ANGELES 
Energy research at the University of California (Booklet), 3:28555 
CALIFORNIA/AGRICULTURE 
Pumping energy requirements for irrigation in California, 3:28751 
CRL-13788 
CALIFORNIA/POINT POLLUTANT SOURCES 
Point source model evaluation and development study. Final 
report, 3:28158 (PB-271646) 
CALIFORNIA/POWER DEMAND 
Electrical energy consumption in California: data collection and 
analysis, 3:28700 (UCID-3847) 
CALIFORNIA/WATER REQUIREMENTS 
Energy requirements of alternatives in water s 
poem and water quality control in 
rt, 3:28745 (UCRL-13784) 
CALI ORNIA/WATER RESOURCES 
Energy requirements of alternatives in water s eupply, use, ae 
conservation, and water = control in California. Fi 
rt, 3:28745 (UCRL-137 
CALIFORNIUM 252/SPONTANEOUS FISSION 
a of the *°*Cf spontaneous fission neutron spectrum, 
3:2979 
Prompt fission neutron spectra, 3:29792 
Review of anti v for **Cf and thermal neutron fission, 3:29790 
CAMAC SYSTEM 
(Computer Application to Measurement And Control.) 
CAMAC SYS STEM M/TEST FACILITIES 
Simple CAMAC test system based on the S-100 bus, 3:29128 
(SLAC-PUB-2035) 
CANADA 
See also ONTARIO 
CANADA/ECONOMIC POLICY 
Effects of energy price changes on commodity prices, 
interprovincial trade, and employment (Book), 3:28533 
CANADA/ENERGY ANALYSIS 
Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641) 
CANADA/ENERGY CONSERVATION 
ac of aan conservation in Canada’s energy strategy, 3:28689 
tives on energy management in industry, 3:28690 
CANADA! INNERGY MANAGEMENT 
Three perspectives on energy management in industry, 3:28690 
CANADA/ENERGY SOURCE D PMENT 
Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641) 
CANADA//IN-SITU GASIFICATION 
In-situ coal gasification: the Forestburg (Alberta) field test, 
3:27729 
CANADA/TRADE 
Effects of energy price changes on commodity prices, 
interprovincial trade, and employment (Book), 3:28533 
CANADA NRX RESEARCH REACTOR 
See NRX REACTOR 
CANALS (WATERWAYS) 
See INLAND WATERWAYS 
CANDU TYPE REACTORS 
Future developments in CANDU, 3:28248 
CANDU TYPE REACTORS/FUEL CYCLE 
Conservation with CANDU, 3:28249 
CANDU TYPE REACTORS/PUMPS 
Test - nuclear reactor main coolant 
CANDU TYPE REACTORS/REA 
Optimal control algorithm for nuclear reactor load apd, 
3:28246 
CANDU TYPE REACTORS/REACTOR LICENSING 
Licensing assessment of the CANDU pressurized heavy water 
reactor. Volume I. Preliminary safety information document, 
3:28243 (COO-2477-4(Vol.1)) 
CANDU TYPE REACTORS/STEAM GENERATORS 
Nuclear maintenance: explosive welding, 3:28247 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CARBAMATES/CHEMICAL PREPARATION 
Preparation and properties of blocked diisocyanates. Final report, 
3:28969 (BDX-613-1796(Rev.)) 
CARBAMATES/CHEMICAL REACTION YIELD 
Physicochemical studies of the carbamate-CO:-solvent system, 
3:28970 (COO-3127-23) 
CARBON 
See also DIAMONDS 
GRAPHITE 
CARBON/CHARGED-PARTICLE TRANSPORT 
Experimental method for testing the potential of moving ions in 
solids (75 to 300 keV), 3:29806 


upply, use, and 
ifornia. Final 
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CARBON/CHEMICAL REACTION KINETICS 


CARBON/CHEMICAL REACTION KINETICS 
Diffusion cell method for studying heterogeneous kinetics in the 
chemical reaction/diffusion controlled region. Kinetics of C + 
CO2 — 2CO at 1200 to 1600°C, 3:28956 
CARBON/PHOTONUCLEAR REACTIONS 
roduction of Be from carbon, boron, beryllium, and 
lithium, 3:29768 (AD-A-044780 
CARBON 12 REACTIONS/MULTIPLE PRODUCTION 
Negative-pion production in relativistic heavy-ion collisions (0.4 
to 2.1 GeV/nucleon), 3:29675 
CARBON 12 REACTIONS/PICKUP REACTIONS 
Observation of striking shape differences between 2,* angular 
distributions for heavy-ion-induced two-neutron stri ing and 
ickup reactions in transitional samarium nuclei, 3:2 
C. IN 12 TARGET/KAON MINUS REACTIONS 
Observation of characteristic yy radiation from the (K~,7~ y) 
reaction on light nuclei, 3:29713 
CARBON 12 TARGET/NEUTRON REACTIONS 
—— and use of carbon as a standard (Up to 15 MeV), 


:29766 
CARBON 12 TARGET/OXYGEN 16 REACTIONS 
ee re for the resonances in the '*C + '*O system, 
CARBON 12 TARGET/PION PLUS REACTIONS 
Energy dependence of 7* induced two- and four-nucleon 
removal, 3:29761 
CARBON 12 TARGET/PROTON REACTIONS 
Excitation of anomalous-parity nuclear levels by nucleons of 
medium and rs energy, and models of nucleon-nucleon 
amplitudes, 3:29743 
Observation of a dependence of the left-right asymmetry of 
quasielastic scattering of polarized protons by '*C and **O 
ae on the momentum of the residual nucleus (635 MeV), 
Research with the high resolution spectrometer at LAMPF 
(Differential cross sections, analyzing power, neutron density, 
800 MeV), 3:29757 (ORO/5224-2) 
CARBON 12 TARGET/SILICON 28 REACTIONS 
ee in backward-angle heavy-ion scattering, 
CARBON 13 TARGET/PROTON REACTIONS 
Research with the high resolution spectrometer at LAMPF 
(Differential cross sections, analyzing power, neutron density, 
800 MeV), 3:29757 (ORO/5224-2) 
CARBON 14/ENVIRONMENTAL TRANSPORT 
Releases of '*CO2 from nuclear facilities with gaseous effluents, 
3:29363 (ORNL-tr-4527) 
CARBON DIOXIDE/ATOM-MOLECULE COLLISIONS 
ey and vibrationally inelastic —— in the rotational 
roximation. Ultrasimple calculation o: 
od: , and trans 
molecules, 3:2962 
CARBON DIOXIDE/CHEMICAL REACTION KINETICS 
Diffusion cell method for studying heterogeneous kinetics in the 
chemical reaction/diffusion controlled region. Kinetics of C + 
CO: — 2CO at 1200 to 1600°C, 3:28956 
CARBON DIOXIDE/CHEMICAL REACTIONS 
Physicochemical studies of the carbamate-CO,-solvent system, 
3:28970 (COO-3127-23) 
CARBON DIOXIDE/ENVIRO AL TRANSPORT 
Releases of '*CO2 from nuclear facilities with gaseous effluents, 
3:29363 (ORNL-tr-4527) 
CARBON DIOXIDE/LABELLED COMPOUNDS 
Releases of '*CO2 from nuclear facilities with gaseous effluents, 
3:29363 (ORNL-tr-4527) 
CARBON DIOXIDE LASERS 
Broadband gas isolator for high-power CO, lasers, 3:29072 
Effects of CO laser radiation on oral soft tissues: an initial report. 
Report for June -September 1977, 3:29495 (AD-A-044178) 


(a cross sections for nonspherical 


CARBON DIOXIDE LASERS/DESIGN 
G ical COz laser (Patent), 3:29101 
CARBON DIOXIDE LASERS/EFFICIENCY 


emcee laser using a CO2-N2-He mixture, 
CARBON DIOXIDE LASERS/ELECTRICAL PUMPING 
Investigation of the efficiency of pumping of fast-flow CO: lasers 
by an alternating-current discharge, 3:29094 


CARBON DIOXIDE LASERS UENCY CONTROL 
Problem of reproducibility of the output frequency of a CO./ 
OsO, :29090 


CARBON DIOXIDE LASERS/GAIN 
Intense high-pressure sequence-band CO; laser, 3:29073 
CARBON DIOXIDE LASERS/OPTICAL REFLECTION 
Reflection of radiation from a plasma mirror of an electron-beam- 
controlled CO: laser, 3:290 
CARBON DIOXIDE LASERS/PERFORMANCE 
Stabilization of high-gain multipass power amplifiers using 
saturable absorbers: Experience on the LASL Eight-Beam 
System, 3:29066 
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CARBON DIOXIDE LASERS/PERFORMANCE TESTING 
Cathode limited operation of transversely excited carbon dioxide 
channel waveguide laser. Research and development technical 
rt, 3:29053 (AD-A-044052) 
CARBON DIOXIDE LASERS/POWER 
—s on oes repetition frequency in periodically operated CO2 
CARBON DIOXIDE LASERS/POWER SUPPLIES 
Design of the power amplifier for the HEGLF at LASL, 3:29945 
CARBON DIOXIDE LASERS/PULSES 
Limits “ee "omens: frequency in periodically operated CO: 


CARBON DIOXIDE LASERS/STABILITY 
Problem of reproducibility of the output frequency of a CO2/ 
OsO, laser, 3:29090 
CARBON IONS/ION-ATOM COLLISIONS 
Single-electron capture by multiply charged ions of carbon, 
ae ~y and oxygen in atomic and molecular hydrogen, 
CARBON IONS/ION-MOLECULE COLLISIONS 
Single-electron capture by multiply charged ions of carbon, 
aa -y and oxygen in atomic and molecular hydrogen, 
CARBON MONOXIDE/AIR POLLUTION MONITORS 
Unique ambient carbon monoxide monitor based on gas filter 
correlation: formance and application, 3:29347 
CARBON MONOXIDE/ATOM-MOLECULE COLLISIONS 
Excited-state production in collisions of H and He with Nz, CO, 
and O2 over the energy range 150-2400 eV, 3:29635 
Study of differential scattering of He atoms in CO and Nz (600 
eV), 3:29639 
CARBON MONOXIDE/BIOLOGICAL EFFECTS 
Percentage of carboxyhaemoglobin in blood of the squirrel 
Funambulus pennanti (Wroughton) subjected to high level, long 
term carbon monoxide exposures, 3:29518 
CARBON MONOXIDE/ CAL REACTIONS 
Transition metal chemistry under high carbon monoxide pressure: 
an  aemange go study of catalysis in the Fischer- 
Tropsch reactions, 3:27955 (SRO-933-2) 
CARBON MONOXIDE/HEALTH HAZARDS 
Health hazard evaluation determination report Number, 74-9-271, 
Wheeling Pittsburgh Steel Corporation, Steubenville, Ohio, 
3:29530 (PB-273836) 
CARBON MONOXIDE/MEASURING METHODS 
a gas filter correlation instrument for in-situ measurement 
a. Final ey K — (PB-239467/AS) 
CARB OXIDE/METHANATI 
mth into methanization and , conversion of 
gases rich in CO, 3:27723 
ae of CO/He2 mixtures in a fluidized-bed reactor, 
:27724 
CARBON MONOXIDE/MONITORING 
Design and performance characteristics of a sensitive carbon 
monoxide optoacoustic detector, 3:29321 (LBL-6818) 
CARBON MONOXIDE LASERS/SATURATION 
Experimental determination of the saturation parameter of a cw 
electric-discharge CO laser, 3:29085 
CARBON STARS/NEUTRINOS 
Neutrino mechanism of thermonuclear burning of carbo: 
formation of neutrino stars, and supernova outbursts, 3: 29574 
CARBON STARS/THERMONU REACTIONS 
Neutrino mechanism of thermonuclear burning of carbon, 
formation of neutrino stars, and supernova outbursts, 3:29574 
CARBON STEELS/CORROSION 
Corrosion of iron-base alloys versus alternate materials in 
——- brines. Interim report: period ending October 1977, 
:28101 (PNL-2456) 
CARBON STEELS/FATIGUE 
Low cycle fatigue evaluation of primary piping materials in a 
BWR environment, 3:28185 (GEAP IDE) 
CARBONACEOUS MATERIALS/STEAM REFO 
PROCESSES 
Apparatus for reforming combustible into gaseous fuel by reaction 
with decomposition product of hydrogen peroxide (Patent; 
reforming organic materials such as petroleum products, coal 
and related products, and wastes), 3:27956 
CARBONATES/CHEMICAL ANALYSIS 
Correlation of alluvial deposits at the Nevada Test Site, 3:29561 
(UCRL-52335) 
CARBONYLS/CATALYTIC EFFECTS 
Transition metal chemistry under high carbon monoxide pressure: 
an infrared spectroscopic study of catalysis in the Fischer- 
Tropsch reactions, 3:27955 (SRO-933-2) 
ARBORANES/ELECTRIC 


FIELDS 
NQR 7) MO studies of carboranes. Final report, 3:29640 (AD-A- 
CARBORANES/WAVE FUNCTIONS 
NQR 7”) MO studies of carboranes. Final report, 3:29640 (AD-A- 





JUNE 30, 1978 


CARCINOGENS/ECOLOGICAL CONCENTRATION 
Chemical carcinogens in the marine environment. Benzo(a)pyrene 
in economically-important bivalve mollusks from Oregon 
— 3:29446 


See DEER 
CARPOOLING/BIBLIOGRAPHIES 
Car pools (a bibliography with abstracts). Report for 1970-Dec 77, 
3:28738 (NTIS/PS-77/1067) 
CASCADE SHOWERS/GLUON MODEL 
Quark dynamics and icle production in high energy collisions 


(Lectures), 3:29719 (SLAC-PUB-1982) 
CASKS/IMPACT TESTS 
Crash testing of nuclear fuel shipping containers, 3:29044 (SAND- 
2) 


Steel castings for nuclear and other special applications (ASME 
SA-613 with additional requirements), 3:28414 (RDT-M-4- 
6T(12-77)) 

CATALYSTS/COMPARATIVE EVALUATIONS 

Investigations into methanization and simultaneous conversion of 

gases rich in CO, 3:27723 
CATALYSTS/POISONING 

Sulfur poisoning of catalysts: a study of activity decay in methanol 
synthesis and Fischer-Tropsch catalysis. Final report, 3:27963 
(PERC-0060-8 

CATALYTIC COMBUSTORS/DESIGN 

Design criteria for stationary source catalytic combustors. Paper 
No. 77-32, 3:29138 (CONF-771015-24) 

Development and application of the PROF-HET catalytic 
combustor code. Paper No. 77-33, 3:29137 (CONF-771015-21) 

CATALYTIC COMBUSTORS/OPERATION 

Development and application of the PROF-HET catalytic 

combustor code. Paper No. 77-33, 3:29137 (CONF-771015-21) 
CATALYTIC COMBUSTORS/SPECIFICATIONS 

Design criteria for stationary source catalytic combustors. Paper 

No. 77-32, 3:29138 (CONF-771015-24) 
CATALYTIC CONVERTERS/DESIGN 

Exhaust systems (Patent), 3:28849 

Pellet type catalytic converter (Patent), 3:28850 

Purification of exhaust gases (Patent), 3:28855 

CATALYTIC CRACKING/AIR POLLUTION CONTROL 

High-temperature and high-pressure particulate control 

no Final report May 1976-May 1977, 3:27756 (PB- 
CATTLE/RADIONUCLIDE KINETICS 

Tritium retention by cows and steers and transfer to milk. Final 
report 1970-1971, 3:29390 (PB-271975) 

CE FUEL PROCESS/COMPARATIVE 

EVALUATIONS 

Economic studies of coal gasification: combined cycle systems for 
yt eg generation. Final report, 3:27781 (EPRI-AF-642) 

CELL D ION 


Effects of mercuric chloride on synchronized Chinese hamster 
ovary cells: survival and DNA replication, 3:29501 


( ) 
See ANIMAL CELLS 
(BACTERIAL) 
See BACTERIA 
CELLS (PLANT) 
See PLANT CELLS 
CELLULOSE/CHEMICAL RADIATION EFFECTS 


Role of solvent alcohol in the photosensitized copolymerization of 
— to cellulose (Comparison with y-irradiated systems), 


CEMENT INDUSTRY/AIR POLLUTION CONTROL 
Air conservation. Volume 10, Number 4(54), 1976, 3:29354 (PB- 
271994-T/SL) 
CEMENT INDUSTRY/DUST COLLECTORS 
Air conservation. Volume 10, Number 4(54), 1976, 3:29354 (PB- 
271994-T/SL) 
CEMENT INDUSTRY/FUEL CONSUMPTION 
Energy consumption: fuel utilization and conservation in industry, 
3:28744 (EPA-650/2-75-032-d) 
CENTRAL HEATING PLANTS 
See also DISTRICT HEATING 
Long-distance heat out of the container, 3:28705 
CENTRAL HEATING PLANTS/GASEOUS WASTES 
Waste gas discharge from multi-cell boilers and heating centres 
located under roofs, 3:28764 
RECEIVERS/DESIGN 
Closed-cycle, high-temperature central receiver concept for solar 
electric power. Final report, 3:28010 (EPRI-ER-629) 
CENTRIFUGES/DATA ACQUISITION SYSTEMS 
Digital data acquisition and analysis system for the 8.8 and 10.7 
meter centrifuge facilities: system capabilities report, 3:28998 
(SAND-77-1502) 


CHEMICAL ANALYSIS 


CENTRIFUGES/DATA ANALYSIS 
Digital data acquisition and analysis system for the 8.8 and 10.7 
meter centrifuge facilities: system capabilities report, 3:28998 
(SAND-77-1502) 
CERAMICS/CORROSION RESISTANCE 
Improved ceramic heat exchange material, 3:28824 (CONS/733-1) 
CERAMICS/PHYSICAL PROPERTIES 
Nonmetallic materials for offshore engineering, 3:29166 
CERAMICS/USES 
Recuperator materials technology assessment, 3:28759 (ORNL/ 
mae 


See also BARLEY 
WHEAT 
CEREALS/STORAGE 
Development of a centralized early warning detection system 
identifying ory conditions in grain handling facilities, 
3:29549 (IS-M-114) 
CERIUM ALLOYS/MAGNETIC SUSCEPTIBILITY 
Spin dynamics and magnetic ordering in mixed valence systems, 
3:28876 (BNL-23482 
CERIUM ALLOYS/NEUTRON DIFFRACTION 
Spin dynamics and magnetic ordering in mixed valence systems, 
3:28876 (BNL-23482 
CERN II SYNCHROTRON 
See CERN SPS SYNCHROTRON 
CERN SPS SYNCHROTRON/EXPERIMENT PLANNING 
anti NN Physics with the —_ spectrometer at CERN, 3:29213 
CERN SPS SYNCHROTRON/SP OMETERS 
anti NN physics with the Omega spectrometer at CERN, 3:29213 
CESIUM/ATOM-MOLECULE CO: IONS 
Collisional ionization between fast alkali atoms and selected 
hexafluoride molecules, 3:29625 
CESIUM/FINE STRUCTURE 
Effect of the atomic core on the fine-structure splitting for excited 
nd and nf states of the alkali-metal atoms, 3:29602 
CESIUM 137/RADIOECOLOGICAL CONCENTRATION 
Physical and chemical parameters affecting transport of '°7Cs in 
arid watersheds, 3:29387 
CESIUM 137/RADIONUCLIDE MIGRATION 
Physical and chemical parameters affecting transport of °7Cs in 
arid watersheds, 3:29387 
CESIUM COMPOUNDS/STRUCTURAL CHEMICAL 
ANALYSIS 
Structural studies of precursor and partially oxidized conducting 
complexes. VI. A neutron diffraction study of dicesium 
tetracyanoplatinate(II) monohydrate, 3:28959 
CESIUM IODIDES/JAHN-TELLER EFFECT 
High-pressure studies of Jahn-Teller-split luminescence in alkali 
halides doped with In* and TI*, 3:28928 
CESIUM IODIDES/LUMINESCENCE 
High-pressure studies of Jahn-Teller-split luminescence in alkali 
halides doped with In* and T1*, 3:28928 
ENIDES/THERMOELECTRIC PROPERTIES 
Research in thermoelectric properties of chalcogenides of the I 
group, 3:28670 
CHARCOAL/SYNTHESIS 
Pyrolytic conversion of agricultural and forestry wastes in Ghana: 
a feasibility study, 3:27958 (PB-271392) 
CHARGED-PARTICLE TRANSPORT 
(For diffusion or transmission of charged particles in material media.) 
CHARGED-PARTICLE TRANSPORT/HAMILTONIANS 
Theory of ac and dc electric conductivity by noninteracting 
electrons in correlated arrays of fixed scatterers, 3:29807 
CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARM PARTICLES 
See also D RESONANCES 
CHARM PARTICLES/PARTICLE IDENTIFICATION 
Observation of double phi-meson production in 7” p interactions, 
3:29707 
CHARM PARTICLES/PARTICLE PRODUCTION 
Search for charmed particles in 14.75 GeV/c anti pp interactions, 
3:29718 
CHARM PARTICLES/REVIEWS 
New data on the interactions of elementary particles (from 
materials of the Eighteenth International Conference on High 
Energy Physics, Tbilisi, July 15-21, 1976), 3:29651 
CHELATING AGENTS 
See also EDTA 
CHELATING AGENTS/BIOLOGICAL EFFECTS 
Action of 1,10-phenanthroline transition metal chelates and their 
constituents on the rat isolated diaphragm preparation, 3:29465 
CHEMICAL ANALYSIS 
See also ION MICROPROBE ANALYSIS 
RADIOCHEMICAL ANALYSIS 
RADIOMETRIC ANALYSIS 
X-RAY FLUORESCENCE ANALYSIS 








CHEMICAL ANALYSIS/BIBLIOGRAPHIES 


CHEMICAL ANALYSIS/BIBLIOGRAPHIES 
Standard reference materials (a bibliography with abstracts). 
Report for 1964-Oct 77, 3:29358 (NTIS/PS-77/0990) 
CHEMICAL BONDS/ELECTRON SPIN RESONANCE 
High speed electron spin resonance studies of free radicals in 
stressed polymers. Annual summary report 1 Oct 76-30 Sep 77, 
3:28968 (AD-A-046792) 
CHEMICAL EFFLUENTS/AIR POLLUTION 
Characterization of trace element emissions from coal-fired power 
plants, 3:29344 (UCRL-80412) 
CHEMICAL EFFLUENTS/ENVIRONMENTAL EFFECTS 
Characterization of trace element emissions from coal-fired power 
plants, 3:29344 (UCRL-80412) 
CHEMICAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 
Characterization of trace element emissions from coal-fired power 
plants, 3:29344 (UCRL-80412) 
CHEMICAL EXPLOSIONS 
Guide to high explosive field tests with military applications: 
yields of 100 pounds or more. Final report, 3:28993 (AD-A- 


046283) 
CHEMICAL EXPLOSIONS/SEISMIC DETECTION 
Special data collection system event report NTS event ‘billet’, 27 
July 1976. Technical report, 3:28994 (AD-A-046494) 
CHEMICAL EXPLOSIVES/QUANTITATIVE CHEMICAL 
ANALYSIS 
Chemical analysis technique for the determination of chloride, 
ammonium, and cyanide in the explosive, 5- 
cyanotetrazolatopentaammine cobalt (III) perchlorate (CP), 
3:28939 (SAND-77-1899) 
CHEMICAL EXPLOSIVES/THERMAL ANALYSIS 
EXPLO: explosives thermal analysis computer code, 3:29287 (LA- 
6949-MS) 
CHEMICAL FEEDSTOCKS/DENITRIFICATION 
Stripping ammonia from liquid effluent of a hydrodentrification 
process (Patent), 3:27720 
CHEMICAL INDUSTRY 
See also MINERAL INDUSTRY 
CHEMICAL INDUSTRY/AIR POLLUTION 
Voluntary environmental activities of large chemical companies to 
assess and control industrial chemicals. Final report, 3:29332 
(PB-271907) 
CHEMICAL INDUSTRY/AIR POLLUTION CONTROL 
Market input/output studies. Task IV. Polybrominated biphenyls. 
Final technical report, 3:29333 (PB-271915) 
Source assessment: acrylonitrile manufacture (air emissions). Final 
report May 74-Jul 77, 3:29336 (PB-271969) 
CHEMICAL INDUSTRY/FUEL CONSUMPTION 
Energy consumption: fuel utilization and conservation in industry, 
3:28744 (EPA-650/2-75-032-d) 
CHEMICAL INDUSTRY/WATER POLLUTION 
Voluntary environmental activities of large chemical companies to 
assess and control industrial chemicals. Final report, 3:29332 
(PB-271907) 
CHEMICAL INDUSTRY/WATER POLLUTION CONTROL 
Market input/output studies. Task IV. Polybrominated biphenyls. 
Final technical report, 3:29333 (PB-271915) 
CHEMICAL LASERS/CONSTRUCTION 
Small-scale cw HF(DF) chemical laser. Interim report, 3:29054 
(AD-A-044450) 
CHEMICAL LASERS/ENERGY SPECTRA 
Rotational disequilibrium and energetics of a chemical laser based 
on the chain reaction H2 + Fe, 3:29103 
CHEMICAL LASERS/FEASIBILITY STUDIES 
Isotopic HCI transfer laser, 3:29064 
CHEMICAL LASERS/LINE 
Linewidth and chemistry modeling of the HCL-Hz non-reacting 
mixing laser system. Final report Apr 76-Apr 77, 3:29057 (AD- 
A-044625) 
CHEMICAL LASERS/PERFORMANCE 
Continuously pumped continuous-flow iodine laser, 3:29075 
CHEMICAL LASERS/PERFORMANCE TESTING 
Small-scale cw HF(DF) chemical laser. Interim report, 3:29054 
(AD-A-044450) 
CHEMICAL LASERS/PUMPING 
Rotational population transfer in HF. Final report 1 May 76-31 
Aug 77, 3:29055 (AD-A-044567) 
CHEMICAL LASERS/SCALING LAWS 
Scale-up on NF(a | delta) produced by the H + NF? system in a 
ONee7) cw laser device. Interim report, 3:29061 (AD-A- 
CHEMICAL LASERS/STIMULATED EMISSION 
Laser utilizing an electronic transition in CN radicals pumped 
— by radiation from an open high-current discharge, 
Theoretical investigation of a chemical cw HF laser with a 
telescopic resonator, 3:29078 
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CHEMICAL REACTION KINETICS/RESEARCH PROGRAMS 
Theory of chemical kinetics. Progress report, May 1, 1977-January 
15, 1978 (Massachusetts Inst. of Tech., Cambridge), 3:28951 
(COO/2873-2) 
CHEMICAL REACTORS/DESIGN 
Apparatus for reforming combustible into gaseous fuel by reaction 
with decomposition product of hydrogen peroxide (Patent; 
reforming organic materials such as petroleum products, coal 
and related products, and wastes), 3:27956 
Optimization of pyrolytic conversion of coal to clean fuel. 
Quarterly report, July-September 1976, 3:27745 (FE-2253-3) 
CHEMICAL REACTORS, IBILITY STUDIES 
Synthetic fuel production from solid wastes. Final report, 3:27961 
(PB-272423) 
CHEMICAL REACTORS/FUEL FEEDING SYSTEMS 
— for feeding a reactor for the pressure gasification of coal, 
:27731 
CHEMICAL REACTORS/HEAT TRANSFER 
Thermochemical processes for hydrogen production by water 


decomposition. Pro; report, December 31, 1976-December 
31, 1977, 3:27949 (COO/2787-3) 
CHEMICAL REACTORS/MASS TRANSFER 
Thermochemical processes for hydrogen production by water 
decomposition. Me cov report, December 31, 1976-December 
00/2747- 


31, 1977, 3:27949 ( 3) 
CAL VAPOR DEPOSITION/COMPARATIVE 
EVALUATIONS 


Advances in vacuum plating, 3:29609 (BNWL-tr-287) 
CHEMOTHERAPY 


Comparisons of antidotal efficacy of sodium 
diethyldithiocarbamate, D-penicillamine, and 
triethylenetetramine upon acute toxicity of nickel carbony] in 
rats, 3:29477 

CHICAGO/AIR POLLUTION CONTROL 

Evaluation of emission control strategies for sulfur dioxide and 
particulates in the Chicago metropolitan air quality control 
region, 3:29317 (ANL-IIPP-2) 

CHICAGO/AIR QUALITY 

Evaluation of emission control strategies for sulfur dioxide and 
particulates in the Chicago metropolitan air quality control 
region, 3:29317 (ANL-IIPP-2) 

CHLORIDES/BIOLOGICAL EFFECTS 

Effects of solutions to simulate acidic precipitation on fertilization 

of the bracken fern (Pteridium aquilinum), 3:29506 (ORNL- 


5304) 
CHLORIDES/CRYSTAL STRUCTURE 
X-ray diffraction study of choline chloride’s 8 form, 3:28916 
CHLORIDES/QUANTITATIVE CHEMI ANALYSIS 
Chemical analysis technique for the determination of chloride, 
ammonium, and cyanide in the explosive, 5- 
cyanotetrazolatopentaammine cobalt (III) perchlorate (CP), 
3:28939 (SAND-77-1899) 
CHLORINATED AROMATIC HYDROCARBONS/BIOLOGICAL 


EFFECTS 

Effects of chlorinated biphenyls and petroleum hydrocarbons on 
the activity of hepatic aryl hydrocarbon hydroxylase of coho 
salman (Oncorhynchus kisutch) and chinook salmon (O. 
tshawytscha), 3:29525 

CHLORINATED AROMATIC HYDROCARBONS/ 

COHERENT RADIATION 

Excited state electron spin coherence (ESESC) studies of triplet 
states in molecular solids, 3:28921 (LBL-7370) 

IRINE/TOXICITY 


Survival of juvenile Atlantic menhaden (Brevoortia tyrannus) and 
os (Leiostomus xanthurus) exposed to bromine chloride- and 
chlorine-treated estuarine waters, 3:29523 

CHLORINE BROMIDES 
See BROMINE CHLORIDES 
CHOLINE/CRYSTAL STRUCTURE 
X-ray diffraction study of choline chloride’s 8 form, 3:28916 
CHROMIUM/WASTE DISPOSAL 


Effect of pH on adsorption of chromium from landfill-leachate by 
clay minerals, 3:29384 
OMIUM ALLOY: 


s 
See also CHROMIUM-NICKEL STEELS 
HASTELLOY X 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
CHROMIUM ALLOYS/CORROSION 
Corrosion of iron-base alloys versus alternate materials in 
eothermal brines. Interim report: period ending October 1977, 
:28101 (PNL-2456) 
CHROMIUM ALLOYS/DEPOSITION 
Extend CoCrAlY and Pt sputter-deposition technology to provide 
coatings on FT4 turbine vanes for at-sea evaluation. Technical 
report 16 Jan-31 Dec 76, 3:28863 (AD-A-046761) 
CHROMIUM COMPOUNDS/BIOLOGICAL EFFECTS 
Interactive effect of chromium compounds and a fungal parasite 
on carp eggs, 3:29521 
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CHROMIUM COMPOUNDS/CATALYTIC EFFECTS 
Transition metal chemistry under high carbon monoxide pressure: 
an infrared =e study of catalysis in the Fischer- 
Tropsch reactions, 3:27955 (SRO-933-2) 
“MOLYBDENUM STEELS/CARBURIZATION 
Steam generator materials en at thirteenth quarterly report, 
July-September 1977 (LMFBR), 3:28266 (GEFR-14029-13) 
CHROMIUM-MOLYBDENUM STEELS/CORROSION 
Steam generator materials engineering thirteenth quarterly report, 
July-September 1977 (LMFBR), 3:28266 (GEFR-14029-13) 
CHROMIUM-MOLYBDENUM STEELS/CREEP 
Component and Systems Development Program. Quarterly 
- gress report for the period ending September 30, 1977, 
:28230 (GA-A-14624) 
CHROMIUM-MOLYBDENUM STEELS/DECARBURIZATION 
Steam generator materials engineering thirteenth quarterly report, 
July-September 1977 (LMFBR), 3:28266 (GEFR-14029-13) 
CHROMIUM-MOLYBDENUM STEELS/FRACTURE 
PROPERTIES 
Present state of the determination of characteristic fracture 
mechanics data for steels and cast steel grades in the primary 
circuit of water-cooled nuclear reactors, 3:28342 
Steam (generator materials engineering thirteenth quarterly report, 
tember 1977 (LMFBR), 3:28266 (GEFR-14029-13) 
-MOLYBDENUM STEELS/MECHANICAL 
PROPERTIES 
Characterization of ESR and VAR 2-1/4Cr-1Mo alloy tubing 
(LMFBR), 3:28267 (NEDM-14145) 
CHROMIUM-NICKEL STEELS 
(Steels containing Cr and Ni; the Ni content is usually 0.5 to 2.0%, 
the Cr content is higher.) 
See also STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-316 
CHROMIUM-NICKEL STEELS/FRACTURE PROPERTIES 
Present state of the determination of characteristic fracture 
mechanics data for steels and cast steel grades in the primary 
circuit of water-cooled nuclear reactors, 3:28342 
CIRCUIT BREAKERS/DESIGN 
Method for switching currents, and also a control element 
(Patent), 3:29134 (UCRL-Trans-11316) 
CIRCUIT BREAKERS/PERFORMANCE TESTING 
Outdoor high-voltage SF¢ circuit-breakers type ELF for medium 
breaking capacity, 3:28174 


See MOLLUSCS 
CLINCH RIVER BREEDER REACTOR/AFTER-HEAT 
REMOVAL 
CRBRP decay heat removal systems, 3:28428 (CONF-771217-6) 
CLINCH RIVER BREEDER REACTOR/FUEL ASSEMBLIES 
Clinch River Breeder Reactor Plant. Preliminary analysis of heat 
generating blockages in CRBRP fuel and radial blanket 
assemblies to determine detection requirements, 3:28263 
(CRBRP-ARD-O0119) 
CLINCH RIVER BREEDER REACTOR/HEAT EXCHANGERS 
Intermediate heat exchanger development for the Clinch River 
Breeder Reactor Plant, 3:28298 
CLINCH RIVER BREEDER REACTOR/PUMPS 
CRBRP sodium circulating pump design evaluation, 3:28257 
(CONF-771217-4) 
CLINCH RIVER BREEDER REACTOR/REACTOR 
COMPONENTS 
Reactor Development Program. Progress report, 3:28422 (ANL- 
RDP-64) 
Reactor development program progress report, Jan 1978, 3:28423 
(ANL-RDP-67) 
CLINCH RIVER BREEDER REACTOR/REACTOR CONTROL 
SYSTEMS 


Clinch River Breeder Reactor secondary control rod system, 
3:28371 (CONF-771217-3) 
CLINCH RIVER BREEDER REACTOR/REACTOR COOLING 
SYSTEMS 
Empirical method to calculate Clinch River Breeder Reactor 
Plant (CRBRP) inlet plenum transient temperatures, 3:28296 
CLINCH RIVER BREEDER REACTOR/REACTOR CORE 
RESTRAINTS 


Design of the core support and restraint structures for FFTF and 
CRBRP, 3:28258 (CONF-771217-7) 
CLINCH RIVER BREEDER REACTOR/REACTOR CORES 
Design of the core support and restraint structures for FFTF and 
CRBRP, 3:28258 (CONF-771217-7) 
CLINCH RIVER BREEDER REACTOR/REACTOR 
INTERNALS 


Design of the upper internals structure for the Clinch River 
Breeder Reactor Plant, 3:28259 (CONF-771217-8) 
CLINCH RIVER BREEDER REACTOR/REACTOR SAFETY 
CRBRP safety study: an assessment of accident risks in the 
CRBRP. Volume I. Main report, 3:28430 (CRBRP-1(Vol.1)) 


COAL/FORECASTING 


CLINCH RIVER BREEDER REACTOR/STEAM 
GENERATORS 
Corrosion testing under departure from nucleate boiling 
conditions modeling the Clinch River Breeder Reactor Plant 
steam generator, 3:28289 
CLINCH RIVER BREEDER REACTOR/TRANSIENTS 
Simulation of operational and safety transients in LMFBR systems 
(SSC Code), 3:28425 (BNL-NUREG-23113) 
CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLOSED-CYCLE COOLING SYSTEMS/CORROSION 
PROTECTION 
Experimental assessment of halogenated organics in waters from 
cooling towers and once-through systems, 3:29403 (CONF- 
771070-2) 
CLOSURES/BEARINGS 
Rotating plug bearing and seal (Patent; LMFBR), 3:28285 
CLOSURES/DESIGN 
Core access system for nuclear reactor (Patent; PWR), 3:28216 
Nuclear reactor core servicing apparatus (Patent; LMFBR), 


3:28274 
CLOSURES/SEALS 
Adsorption seal for nuclear reactors (Patent, HTGR; LMFBR), 
3:28273 
CLOSURES/SEAS 
Rotating plug bearing and seal (Patent; LMFBR), 3:28285 
CLOSURES/THERMAL INSULATION 
Heat insulating system for the horizontal closing surfaces for a 
liquid metal cooled nuclear reactor (Patent), 3:28272 (ANL- 
Trans-1120) 
CLOTHES DRYERS/ENERGY EFFICIENCY 
NBS appliance program, 3:28570 (CONF-770870-) 
CNIDARIA/BIOLOGICAL ADAPTATION 
a acclimation in Actinia equina L. (Anthozoa), 3:29498 
AL 
See also ANTHRACITE 
BITUMINOUS COAL 
BROWN COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SUBBITUMINOUS COAL 
COAL/ACTIVATION ANALYSIS 
Radioisotopes used in new coal analysis technique, 3:28937 
COAL/BY-PRODUCTS 
Alternate aircraft fuels: prospects and operational implications, 
3:27747 (N-77-28322) 
COAL/CHEMICAL ANALYSIS 
EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, November 1-November 30, 1976, 
3:27738 (FE-2353-7) 
Review of organic sulfur analysis in coal and a new procedure, 
3:27752 (LA-UR-78-150) 
COAL/CHEMICAL COMPOSITION 
Trace element characterization and removal/recovery from coal 
and coal wastes. Progress report, January 1-March 31, 1977, 
3:27750 (LA-7104-PR) 
COAL/CHEMICAL REACTION KINETICS 
Homogeneous catalytic hydrocracking processes for conversion of 
coal to liquid fuels: basic and exploratory research. Monthly 
report No. 23, September 1977, 3:27734 (FE-2202-23) 
COAL/COMBUSTION 
Combustion of coal-oil slurry in a 100-hp firetube boiler, 3:28157 
ERDA’'s coal-oil mixture combustion program, 3:29145 
Experimental and analytical evaluation of the role of radiant heat 
in the ignition of pulverized fuel-and-air jets, 3:27780 
Limits of control of air supply conditions of the furnace of a 
pulverized coal-fired boiler, 3:29146 
COAL/COMMINUTION 
Method for degassing fine-grained fuels (Patent), 3:27722 
COAL/DESULFURIZATION 
Desulfurization of coal by rapid distillation and partial 
gasification, 3:27721 
COAL/ENERGY POLICY 
Coal - present and future uses as an energy source and as raw 
material, 3:27790 
COAL/FLUIDIZED-BED COMBUSTION 
Effect of bubble behavior on the scale-up of fluidized bed heat 
exchangers. Final report, 3:29141 (TID-27925) 
Fluid dynamics of a fluidized bed packed with heat exchangers. 
Annual report, February 1, 197¢ January 31, 1977. Parts A and 
B, 3:29139 (FE/2256-4) 
Supportive studies in fluidized-bed combustion. Annual report, 
July 1976-June 1977, 3:27779 (ANL/CEN/FE-77-3) 
COAL/FORECASTING 
— of world coal resources and their future availability, 








COAL/GEOGRAPHICAL VARIATIONS 


COAL/GEOGRAPHICAL VARIATIONS 
— of world coal resources and their future availability, 


COAL/HYDROGENATION 

Investigation of mechanisms of hydrogen transfer in coal 
hydrogenation. Monthly progress report, November 1977, 
3:27726 (FE-2305-17) 

COAL/LEACHING 

Trace element characterization and removal/recovery from coal 
and coal wastes. Progress report, January 1-March 31, 1977, 
3:27750 (LA-7104-PR) 

Trace element characterization and removal/recovery from coal 
and coal wastes. Progress report, April 1-June 30, 1977, 3:27751 
(LA-7117-PR) 

COAL/MARKET 

Structure of the energy markets: a report of TVA’s antitrust 

yr aie of the coal and uranium industries, 3:27783 (NP- 
COAL/OXIDATION 

Homogeneous catalytic hydrocracking processes for conversion of 
coal to liquid fuels: basic and exploratory research. Monthly 
report No. 23, September 1977, 3:27734 (FE-2202-23) 

COAL/PYROLYSIS 
eo of pyrolytic conversion of coal to clean fuel. 
rt, July-September 1976, 3:27745 (FE-2253-3) 
COAL/RADIA ON SCATTERING ANALYSIS 

Enhancing the accuracy in the course of coal ash content 
measurement from the forward scattered gamma-radiation 
intensity, 3:28946 

COAL 1URCE ASSESSMENT 
— of world coal resources and their future availability, 


COAL/SOLIDIFICATION 
Method for solidifying coal ee rock (Patent), 3:27772 
COAL/SOLVENT EXTRACTI 

Homogeneous catalytic a processes for conversion of 
coal to liquid fuels: basic and exploratory research. Monthly 
report No. 23, September 1977, 3:27734 (FE-2202-23) 

COAL/STORAGE 

Trace element characterization and removal/recovery from coal 
and coal wastes. Progress report, January 1-March 31, 1977, 
3:27750 (LA-7104-PR) 

COAL/STRUCTURAL MODELS 

Homogeneous catalytic hydrocracking processes for conversion of 
coal to liquid fuels: basic and exploratory research. Monthly 
report No. 23, September 1977, 3:27734 (FE-2202-23) 

COAL/TRANSPORT 

Survey of cost of rail versus new technology for long distance 

coal transportation. Final report, 3:27773 (HCP/13461-01) 
COAL/WEATHERING 

Trace element characterization and removal/recovery from coal 
and coal wastes. Progress report, January 1-March 31, 1977, 
3:27750 (LA-7104-PR) 

COAL DEPOSITS/FOSSILS 
Relationship between geologic time and plant fossils in the 
dour JES/ DEGASS id, 3:27759 
AL FINES IEGASSING 
Method for degassing ot fuels (Patent), 3:27722 
COAL FINES/DEHYD 
Experience with ies ae celta dehydration of fine- 
a and ultrafine-grained powders in coal processing, 
COAL GAS/CHEMICAL PREPARATION 

Transportation and preparation of coke oven raw gas at elevated 

temperatures, 3:27775 
COAL GAS/TRANSPORT 
Transportation and preparation of coke oven raw gas at elevated 
temperatures, 3:27775 
COAL GASIFICATION 
See also IN-SITU GASIFICATION 
LURGI PROCESS 
COAL GASIFICATION/AIR POLLUTION CONTROL 

High-temperature and high-pressure particulate control 

mo Final report May 1976-May 1977, 3:27756 (PB- 
COAL GASIFICATION/STIRRING 

Stirring apparatus for a generator for coal gasification under 

increased pressure and method for operating the device, 3:27732 
COAL GASIFICATION PLANTS/DESIGN 

Computer-aided industrial process design: the ASPEN project. 
Third quarterly progress report, December 1, 1976-February 28, 
1977, 3:27727 (MIT-2295T9-3) 

Conceptual design of a coal to methanol commercial plant. 
Quarterly technical progress report, January 31, 1977-April 29, 
1977, 3:27743 (FE-2416-12) 

COAL GASIFICATION PLANTS/ECONCMICS 

Economic studies of coal gasification: combined cycle systems for 

electric power generation. Final report, 3:27781 (EPRI-AF-642) 
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COAL GASIFICATION PLANTS/POWER GENERATION 

State and development of the combined gas-steam turbine power 
plant with pressure-fired steam generators and superposed plant 
for pressure gasification of coal, working by the STEAG-Lurgi 
process, 3:28127 

COAL GASIFICATION PLANTS/VALVES 

Analysis of the gate-valve failure, Grand Forks Energy Research 
Center fixed-bed slagging gasifier pilot plant: failure analysis 
report, 3:27725 (ANL/MSD/FE-77-7) 

COAL INDUSTRY 
See also MINERAL INDUSTRY 

Annual report 1975/76 of ‘Gesamtverband des Deutschen 
Steinkohlenbergbaus’. Excerpts, 3:27791 

Coking industry in the GDR, 3:27718 

COAL INDUSTRY/ANTITRUST REVIEW 

Structure of the energy markets: a report of TVA’s antitrust 
investigation of the coal and uranium industries, 3:27783 (NP- 
22817) 

COAL INDUSTRY/DATA 

Coal industry in EC countries, 1976, 3:27787 
COAL INDUSTRY/FINANCIAL DATA 

Annual report 1975/76 of the National Coal Board, 3:27788 
COAL INDUSTRY/INVESTMENT 

Foreign ownership of, influence on, and control of domestic 
energy sources and supply, 3:27784 (PB-271670) 

COAL INDUSTRY/MATERIALS RECOVERY 
Extraction of molybdenum from wastes formed in the processing 
of coal, 3:28766 
COAL LIQUEFACTION 
See also SRC-II PROCESS 
COAL LIQUEFACTION/CHEMICAL REACTION KINETICS 

Carbon monoxide-hydrogen-water: reduction of benzophenone, 

diphenylcarbinol, and diphenylmethane, 3:27744 
COAL LIQUEFACTION PLANTS/DESIGN 

Computer-aided industrial process design: the ASPEN project. 
Third quarterly progress report, December 1, 1976-February 28, 
1977, 3:27727 (MIT-2295T9-3) 

COAL LIQUEFACTION PLANTS/OPTIMIZATION 

EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, February 1-February 28, 1977, 
3:27741 (FE-2353-11) 

COAL LIQUIDS/DENITRIFICATION 
Stripping ammonia from liquid effluent of a hydrodentrification 
process (Patent), 3:27720 
COAL LIQUIDS/GAS CHROMATOGRAPHY 

Characterization of coal-derived liquids and other fossil fuel 

related a employing mass spectrometry. Quarterly 
report, June 30-September 29, 1977, 3:27749 (RE-2537-4). 
COAL LIQUIDS/HYDROCRA CKING 

Method for upgrading synthetic oils boiling above gasoline boiling 

—_ (Patent; upgrading Fischer-Tropsch synthesis product), 
:27957 
COAL LIQUIDS/HYDROGENATION 

EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, November 1-November 30, 1976, 
3:27738 (FE-2353-7) 

EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, March 1-March 31, 1977, 3:27742 
(FE-2353-12) 

COAL LIQUIDS/MARKET 

EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, November 1-November 30, 1976, 
3:27738 (FE-2353-7) 

COAL LIQUIDS/MASS SPECTROSCOPY 

Characterization of coal-derived liquids and other fossil fuel 
related materials employing mass spectrometry. Quarterly 
report, June 30-September 29, 1977, 3:27749 (FE-2537-4) 

COAL LIQUIDS/REFINING 

EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, March 1-March 31, 1977, 3:27742 
(FE-2353-12) 

COAL LIQUIDS/VISCOSITY 

EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, August 1-August 31, 1976, 3:27735 
(FE-2353-3) 

COAL MINERS/RESPIRATORY SYSTEM DISEASES 

Coal workers’ pneumonoconiosis: a critical review, 3:29553 

ey status of surface coal miners in the United States, 


COAL MINERS/SAFETY 
Technical services for mine communications research. 
commercially available equipment for coal mine emergency 
warning systems. Final report Mar-Dec 76, 3:27766 (PB-272459) 
COAL MINES/ALARM SYSTEMS 
Technical services for mine communications research. 
commercially available equipment for coal mine emergency 
warning systems. Final report Mar-Dec 76, 3:27766 (PB-272459) 
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COAL MINES/LAND RECLAMATION 
Public relations aspects of the Prairie Plan: a sewage sludge on 
land project, 3:28789 
Two attempts at land reclamation: overkill and underkill, 3:28788 
Use of sewage sludge for land reclamation: a coal company’s point 
of view, 3:28786 
COAL MINES/RADIO EQUIPMENT 
Guidelines for trolley carrier phone systems. Open file report 
(final), 3:27774 (PB-273479) 
COAL MINING 
See also ACID MINE DRAINAGE 
LONGWALL MINING 
SURFACE MINING 
UNDERGROUND MINING 
From the annual report of the regional Mines Inspectorate for the 
Saar region and Rhineland-Palatinate 1975, 3:27771 
COAL MINING/ECONOMIC IMPACT 
Developing economic impact projection models for the Fort 
Union coal region. Final report, 3:27785 (PB-271985) 
COAL MINING/ENVIRO NMENT 
Water and related problems in coal-mine areas of Alabama. Water- 
resources inves NVIRO (interim), 3:27762 (PB-271527) 
COAL MINING/ENVIRONMENTAL EFFECTS 
New "clean image” for coal, 3:28600 
COAL MINING/HYDRAULIC EQUIPMENT 
Borehole hydraulic coal mining system analysis, 3:27760 (N-77- 


28558) 
COAL MINING/NOISE POLLUTION 
Survey of hearing loss in the coal mining industry. Research 
report, 3:27789 (PB-271811) 
COAL MINING/SIMULATION 
A master environmental control and mine system design simulator 
for underground coal mining; test data file record layout, 
3:27764 (PB-272032) 
COAL MINING/SURFACE MINING 
Surface land owner vs. the mineral rights owner: an economic 
analysis of the Eastern Kentucky problem, 3:28601 
COAL PREPARATION 
Coal preparation of low grade coal, 3:27778 
COAL PREPARATION PLANTS/SOLID WASTES 
Trace element characterization and removal/recovery from coal 
and coal wastes. Progress report, April 1-June 30, 1977, 3:27751 
(LA-7117-PR) 
COAL RESERVES/EVALUATION 
Appraisal of world coal resources and their future availability, 
:28602 


COAL RESERVES/EXPLOITATION 
U.S. coal development: promises, uncertainties. Report to the 
congress, 3:27786 (PB-272002) 
COAL RESERVES/GLOBAL ASPECTS 
— of world coal resources and their future availability, 
:28602 
COAL TAR/HEALTH HAZARDS 
Health hazard evaluation determination report Number, 74-9-271, 
Wheeling Pittsburgh Steel Corporation, Steubenville, Ohio, 
3:29530 (PB-273836) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS/FLOW MODELS 
Numerical codes for MHD flows. Quarterly technical progress 
report, April-June 1977, 3:28650 (SAND-77-1659) 
Numerical codes for MHD flows. Quarterly technical progress 
report, July-September 1977, 3:28651 (SAND-78-0079) 
COASTAL REGIONS/WATER POLLUTION 
Water pollution in estuaries and coastal zones. Volume 2. 1975- 
September 1977 (a bibliography with abstracts). Report 1964- 
Sep 77, 3:29323 (NTIS/PS-77/0840) 
COASTAL WATERS/BASELINE ECOLOGY 
Coastal currents along the southern shore of Grand Bahama 
Island, 3:29397 
COASTAL WATERS/CURRENTS 
Coastal currents along the southern shore of Grand Bahama 
Island, 3:29397 
COASTAL WATERS/OIL SPILLS 
A review of oil pollution incidents in and around New England, 
3:29407 (PB-271698) 
COASTAL WATERS/POLLUTION 
ae biological effects of Bunker C oil in the intertidal zone, 
729432 
COASTAL WATERS/WATER POLLUTION 
Biological survey of intertidal areas in the straits of Magellen in 
January, 1975, five months after the Metula oil spill, 3:29450 
Chemical carcinogens in the marine environment. Benzo(a)pyrene 
in economically-important bivalve mollusks from Oregon 
estuaries, 3:29446 
Distribution of petroleum hydrocarbons in Westernport Bay 
(Australia): results of chronic low level inputs, 3:29448 
Intertidal sediment hydrocarbon levels at two sites on the Strait of 
Juan de Fuca, 3:29443 


COLUMBIA RIVER/AQUATIC ECOSYSTEMS 


MIT/Marine Industry Collegium opportunity brief No. 8. 
Computer models for environmental engineering and research 
in near-coastal environments, 3:29409 (PB-272583) 

Oil 4 nt in the Alaskan coastal zone. The statistical picture, 

3:294 


COATED FUEL PARTICLES/PNEUMATIC TRANSPORT 
Development of a pneumatic transfer system for HTGR recycle 
fuel particles, 3:27872 (ORNL/TM-6169) 
COATED FUEL PARTICLES/TEMPERATURE 
DISTRIBUTION 
Calculation of the temperature field in the fuel microelements of 
nuclear reactors, 3:28242 
COATINGS/BIBLIOGRAPHIES 
Optical coatings for solar cells and solar collectors (a bibliography 
with abstracts). Report for 1964-N 77, 3:27991 (NTIS/PS-77/ 
6 


1036) 
COAXIAL CABLES/PHYSICAL RADIATION EFFECTS 

Measured and predicted radiation-induced currents in semirigid 
coaxial cables. Interim report, 3:29271 (AD-A-046697) 

COBALT/AIR POLLUTION 

Characterization of trace element emissions from coal-fired power 

plants, 3:29344 (UCRL-80412) 
COBALT/CATALYTIC EFFECTS 

EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, August 1-August 31, 1976, 3:27735 
(FE-2353-3) 

COBALT/TOXICITY 
Health hazard evaluation determination report Number 76-38-326, 
Rycraft, Inc., Corvallis, Oregon, 3:29529 (PB-273748) 
COBALT ALLOYS 
See also HASTELLOY X 
INCONEL 617 
COBALT ALLOYS/DEPOSITION 

Extend CoCrAlY and Pt sputter-deposition technology to provide 
coatings on FT4 turbine vanes for at-sea evaluation. Technical 
report 16 Jan-31 Dec 76, 3:28863 (AD-A-046761) 

COBALT COMPOUNDS/PHASE DIAGRAMS 

Interaction of cobalt ferrate (III) with melts of the bismuth 

trioxide-lead monoxide system, 3:28962 (SAND-78-6002) 
COELENTERATA 

See CNIDARIA 
CO-GENERATION/ECONOMIC ANALYSIS 

Cogeneration: a systematic analysis of combined steam and power 
generation (Double auto-extraction steam-turbine generator 
coupled to electric utility model), 3:28562 

CO-GENERATION/TECHNOLOGY ASSESSMENT 

Cogeneration: a systematic analysis of combined steam and power 
generation (Double auto-extraction steam-turbine generator 
coupled to electric utility model), 3:28562 

COKE/GASIFICATION 

EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, November 1-November 30, 1976, 
3:27738 (FE-2353-7) 

EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, March 1-March 31, 1977, 3:27742 
(FE-2353-12) 

COKE-OVEN GAS 
See COAL GAS 
COLD TRAPS/FLUID FLOW 

Turbulent hydraulic penetration from turbulent pipe flow into 

stagnant columns (LMFBR), 3:28269 (TID-28198) 
COLLIERIES 

See COAL MINES 
COLLISIONAL PLASMA/DRIFT INSTABILITY 

Mode transition process in collisional drift waves and self- 

consistent plasma diffusion across a magnetic field, 3:29889 
COLLISIONAL PLASMA/INSTABILITY GROWTH RATES 
Temporal growth of filamentation instability in plasmas, 3:29885 
COLLISIONLESS PLASMA/INSTABILITY GROWTH RATES 
Temporal growth of filamentation instability in plasmas, 3:29885 
COLLISIONLESS PLASMA/WAVE PROPAGATION 
Propagation along a dielectric-rod waveguide embedded in a 
magnetoplasma, 3:29892 
COLOR MODEL/MASS FORMULAE 
Series expansion for mesonic masses in multicolor QCD, 3:29731 
COLOR MODEL/QUARKS 

Quark dynamics and particle production in high energy collisions 

(Lectures), 3:29719 (SLAC-PUB-1982) 
COLORADO/OIL SHALE INDUSTRY 

A preliminary assessment of the environmental impacts from oil 
pe developments. Report for Jul 75-Jul 76, 3:27857 (PB- 
272283) 

COLORADO RIVER BASIN/WATER RESOURCES 

Some remarks on energy-related water issues in the upper 

Colorado River Basin, 3:28550 
COLUMBIA RIVER/AQUATIC ECOSYSTEMS 

Studies on the concentrations of **Fe in South Pacific Ocean 

water and marine organisms and in the Columbia River. 








COLUMBIA RIVER/RADIONUCLIDE MIGRATION 


Progress report, July 1, 1976-June 30, 1977, 3:29449 (RLO-2231- 
T1-11) 
COLUMBIA RIVER/RADIONUCLIDE MIGRATION 

Studies on the concentrations of **Fe in South Pacific Ocean 
water and marine organisms and in the Columbia River. 
Progress report, July 1, 1976-June 30, 1977, 3:29449 (RLO-2231- 
Tl1-11) 

COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE FW PROCESS/COMPARATIVE 

EVALUATIONS 

Economic studies of coal gasification: combined cycle systems for 
electric power generation. Final report, 3:27781 (EPRI-AF-642) 

COMBINED-CYCLE POWER PLANTS/DESIGN 

State and development of the combined gas-steam turbine power 
plant with pressure-fired steam generators and superposed plant 
for pressure gasification of coal, working by the STEAG-Lurgi 
process, 3:28127 

COMBINED-CYCLE POWER PLANTS/ECONOMICS 

Economic studies of coal gasification: combined cycle systems for 

electric power generation. Final report, 3:27781 (EPRI-AF-642) 
COMBINED-CYCLE POWER PLANTS/TOPPING CYCLES 

Potassium vapor topping cycle. Technical progress report, July 1, 

1977-September 30, 1977, 3:28125 (ORNL/TM-6153) 
COMBUSTION CHAMBERS 

See also COMBUSTORS 
COMBUSTION CHAMBERS/RESEARCH PROGRAMS 

Summary: workshop on the DOE combustion diagnostics facility, 
3:29140 (SAND-77-8287) 

COMBUSTION CHAMBERS/TEST FACILITIES 

Summary: workshop on the DOE combustion diagnostics facility, 
3:29140 (SAND-77-8287) 

COMBUSTION KINETICS/RESEARCH PROGRAMS 

Summary: workshop on the DOE combustion diagnostics facility, 
3:29140 (SAND-77-8287) 

COMBUSTION PRODUCTS/CHEMICAL ANALYSIS 

Method for analyzing emissions from atmospheric fluidized-bed 
combustor. Final report September 1976-March 1977, 3:28991 
(PB-271514) 

COMBUSTION PRODUCTS/SIMULATION 

Generation of fumes simulating particulate air pollutants. Final 
report Jan 75-Apr 77, 3:29338 (PB-271989) 

COMBUSTION PROPERTIES/RESEARCH PROGRAMS 

Summary: workshop on the DOE combustion diagnostics facility, 
3:29140 (SAND-77-8287) 

COMBUSTORS 
See also BURNERS 
COMBUSTION CHAMBERS 
COMBUSTORS/RESEARCH PROGRAMS 

Summary: workshop on the DOE combustion diagnostics facility, 

3:29140 (SAND-77-8287) 
COMBUSTORS/TEST FACILITIES 

Summary: workshop on the DOE combustion diagnostics facility, 
3:29140 (SAND-77-8287) 

COMMERCIAL BUILDINGS/ENERGY CONSERVATION 

Empirical and simulation analyses of energy use in commercial 
buildings. Final report, 3:28643 (PB-272342) 

Energy conservation via solar energy application to multi-family 
and commercial structures. Volume VI. Economic analysis of 
energy conservation methods, 3:28045 (PB-271779) 

Energy-conscious design in new laboratory facilities 
(Environmental Sciences Laboratory), 3:28569 (CONF-770870-) 

Evaluation of energy conservation alternatives in an engineering 
office building, 3:28568 (CONF-770870-) 

COMMERCIAL BUILDINGS/ENERGY CONSUMPTION 

Commercial energy use: a disaggregation by fuel, building type, 
and end use, 3:28733 (ORNL/CON-14) 

Empirical and simulation analyses of energy use in commercial 
buildings. Final report, 3:28643 (PB-272342) 

COMMERCIAL BUILDINGS/ENERGY MANAGEMENT 

Energy management in industrial buildings, 3:28734 

COMMERCIAL BUILDINGS/LEASING 

Analysis of commercial space leasing agreements and energy use 

disclosure policy. Final report, 3:28575 (PB-272340) 
COMMERCIAL BUILDINGS/SOLAR AIR CONDITIONING 

Energy conservation via solar energy application to multi-family 

Th structures. executive summary, 3:28723 (PB- 
COMMERCIAL BUILDINGS/SOLAR CELL ARRAYS 

Conceptual design and system analysis of photovoltaic systems. 
Volume III. Appendices. Final report, June 1975-March 1977, 
3:28007 (ALO/3686-14(Vol.3)(App.)) 

COMMERCIAL BUILDINGS/SOLAR COOLING SYSTEMS 

Energy conservation via solar energy application to multi-family 
and commercial structures. Volume VI. Economic analysis of 
energy conservation methods, 3:28045 (PB-271779) 
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COMMERCIAL BUILDINGS/SOLAR HEATING SYSTEMS 
Energy conservation via solar energy application to multi-family 
and commercial structures. Volume VI. Economic analysis of 
energy conservation methods, 3:28045 (PB-271779) 
COMMERCIAL BUILDINGS/SOLAR SPACE HEATING 
Energy conservation via solar energy application to multi-family 
and —— structures. executive summary, 3:28723 (PB- 
27177 
COMMERCIAL SECTOR/POWER DEMAND 
Electrical energy consumption in California: data collection and 
analysis, 3:28700 (UCID-3847) 
COMMODITIES/TRANSPORT 
Transport and the environment (Book), 3:28546 
COMMON MARKET/TRANSPORTATION SYSTEMS 
Transport and the environment (Book), 3:28546 
co CATIONS 
See also DATA TRANSMISSION 
RADIO EQUIPMENT 
Alarm, public address, and telecc 
unit facilities, 3:28331 
COMPONENT COOLING SYSTEMS 
See AUXILIARY WATER SYSTEMS 
COMPOSTING/COST 
Sludge composting: costs and market development, 3:28781 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE/ENERGY 
CONSUMPTION 
Reducing energy consumption in compressed air systems, 3:28490 
COMPRESSED AIR ENERGY STORAGE/TECHNOLOGY 
ASSESSMENT 


ication systems. Pt. .. One- 





Turbomachinery for compressed air energy storage systems, 
3:28488 (CONF-760212-) 
ag ED AIR ENERGY STORAGE EQUIPMENT/ 
DESI 
Adiabatic compressed air energy storage, 3:28489 (CONF-760212- 


COMPRESSORS 
See also GAS COMPRESSORS 
TURBOMACHINERY 
COMPRESSORS/ENERGY CONSERVATION 
Reducing energy consumption in compressed air systems, 3:28490 
COMPUTER CALCULATIONS/CRIME DETECTION 

Automated decisionmaking and computer-related crimes: a 

discussion of two GAO reports, 3:29984 (CONF-770937-) 
COMPUTER CODES 

AMOSLIB: a special function library version 9/77, 3:29997 

(SAND-77-1390) 
COMPUTER CODES/A CODES 

CAD-CAM interactive graphics system designed by users (AD- 

2000), 3:29994 (LA-UR-78-179) 
COMPUTER CODES/B CODES 

BUCKS: economic analysis model of solar electric power plants, 
3:28011 (SAND-77-8279) 

COMPUTER CODES/BIBLIOGRAPHIES 

A directory of computer software applications: environmental, 
1977. Report for 1970-May 1977, 3:29302 (PB-270018) 

COMPUTER CODES/C CODES 

Common-cause analysis using sets (COMCAN), 3:29000 (SAND- 
77-1832) 

COMPUTER CODES/D CODES 

DASLL: (Design Automation System at Lawrence Livermore 
Laboratory), 3:29129 (UCID-i7708) 

COMPUTER CODES/E CODES 

EXPLO: explosives thermal analysis computer code, 3:29287 (LA- 
6949-MS) 

Operations procedures for interactive graphics programs 
developed during this study (For analyses of heat and mass 
transfer simulations of geothermal systems), 3:28092 (COO- 
2763-1) 

COMPUTER CODES/EVALUATION 

Computer-aided industrial process design: the ASPEN project. 
Third ey peas report, December 1, 1976-February 28, 
1977, 3:27727 (MIT-2295T9-3) 

COMPUTER CODES/H CODES 

Comments on muon trapping (HALO computer code), 3:29226 
(BNL-50740) 

COMPUTER CODES/I CODES 

ICECON: a computer program used to calculate containment 
back pressure for LOCA analysis (including ice condenser 
plants). Revision 1, 3:28457 (XN-CC-39(Rev.1)) 

COMPUTER CODES/K CODES 

K-TIF: a two-fluid computer program for downcomer flow 

dynamics (PWR), 3:28439 (LA-6994) 
COMPUTER CODES/M CODES 

Geothermal reservoir and production engineering, Mesa Field, 
Imperial Valley, California (Programs Thermal and Mesa), 
3:28104 (NP-22855) 
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COMPUTER CODES/P CODES 

Development and application of the PROF-HET catalytic 
combustor code. oer No. 77-33, 3:29137 (CONF-771015-21) 

Optimizing computer fe epee for both scientific and 
administrative use (PROGLOOK software monitor), 3:29986 
(CONF-770937-) 

PENAP: an interactive computer program for calculating surface 
loads on conical- and ogival-nosed earth penetrators, 3:29149 
(SAND-77-1359) 

PLT: a graphics agg for casual users of the Biometrics PDP 
11/70 computer (In FORTRAN (includes PREPLT, in 


BASIC)), 3:29982 (BNWL-MA-508) 
COMPUTER CODES/S CODES 
Monte Carlo simulation of turbulent atmospheric transport: 
comparison with experimental data (SPOOR code to calculate 
ri e transport from stack emission), 3:29307 (CONF-771109- 


Selectd algorithms for least squares computations: a users guide 
(SLSEI, with guide to others), 3:29996 (SAND-77-1090) 

Simulation of operational and safety transients in LMFBR systems 
(SSC Code), 3:28425 (BNL-NUREG-23113) 

COMPUTER CODES/T CODES 

The BRL nonequilibrium nuclear fireball code: 

THUNDERBALL, 3:29292 (AD-A-044531) 
COMPUTER CODES/U CODES 

User/programmer guide for UCMD 85 (In BCPL for PDP-11), 
3:29998 (SAND-77-1683) 

User/programmer guide for UCMD 88: store user dictionary (In 
assembly language for PDP-II), 3:29999 (SAND-77-1798) 

COMPUTER CODES/V CODES 

User/programmer guide for UCMD 84: edit of a macro for a 

a on the table (In BCPL for PDP-11), 3:29995 (SAND- 
-1054 
COMPUTER GRAPHICS 

Computer-generated movies as an analytic tool, 3:29993 (LA-UR- 
78-66) 

COMPUTER GRAPHICS/COMPUTER CODES 

PLT: a graphics package for casual users of the Biometrics PDP 
11/70 computer, 3:29982 (BNWL-MA-508) 

User/programmer guide for UCMD 85, 3:29998 (SAND-77-1683) 

User/programmer guide for UCMD 88: store user dictionary, 
3:29999 (SAND-77-1798) 

COMPUTER GRAPHICS/EQUIPMENT 

CAD-CAM interactive graphics system designed by users (AD- 
2000), 3:29994 (LA-UR-78-179) 

COMPUTER NETWORKS/DATA TRANSMISSION 

End-to-end protocol design issues for a local computer network: 
the At mechanism, 3:30004 (UCRL-80471) 

COMPUTER NETWORKS/EVALUATION 

Evolving trends of DDP (Distributed data processing), 3:29985 
(CONF-770937-) 

General purpose computer networks and resource sharing in 
ERDA. Summary, conclusions, and recommendations, 3:29987 
(CONF-770937-) 

COMPUTER NETWORKS/RECOMMENDATIONS 

General purpose computer networks and resource sharing in 
ERDA. Summary, conclusions, and recommendations, 3:29987 
(CONF-770937-) 

COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTER-AIDED DESIGN/COMPUTER CODES 

User/programmer guide for UCMD 84: edit of a macro for a 
drawing on the table, 3:29995 (SAND-77-1054) 

La ge guide for UCMD 85, 3:29998 (SAND-77-1683) 

COMPUTER-AIDED DESIGN/EQUIPMENT 

CAD-CAM interactive graphics system designed by users (AD- 

2000), 3:29994 (LA-UR-78-179) 
COMPUTERS 

See also IBM COMPUTERS 
COMPUTERS/DECISION MAKING 

Automated decisionmaking and computer-related crimes: a 
discussion of two GAO reports, 3:29984 (CONF-770937-) 

COMPUTERS/MANAGEMENT 
Role of the company-wide computer committee (a case history at 
Sandia Labs.), 3:29988 (CONF-770937-) 
COMPUTERS/MEETINGS 
monte of AESOP conference. Volume 17, 3:29983 (CONF- 
COMPUTERS/REVIEWS 

Distributed system terminals and small computers in 
administrative ——— technology assessment and 
management overview, 3:29989 (CONF-770937-) 

COMPUTERS/SECURITY 
Manufacturing technology: a changing challenge to improved 
By 3:28639 (LCD-75-436) 
CONCENTRATING COLLECTORS 


See also PARABOLIC COLLECTORS 
CONCENTRATING COLLECTORS/DESIGN 
Efficient, low cost, concentrating solar collectors, 3:28083 


CONTAINMENT SYSTEMS/STRESS ANALYSIS 


CONCENTRATING COLLECTORS/PERFORMANCE 
TESTING 
Efficient, low cost, concentrating solar collectors, 3:28083 
INCRETES 


See also PRESTRESSED CONCRETE 
CONCRETES/CHEMICAL REACTIONS 
Sustained molten steel/concrete interactions tests, 3:28924 
(SAND-77-1479C) 
CONCRETES/EROSION 
Radiant heat evaluation of concrete: a study of the erosion of 
concrete due to surface heating, 3:28335 (SAND-77-0922) 
CONCRETES/PHYSICAL PROPERTIES 
Nonmetallic materials for offshore engineering, 3:29166 
CONCRETES/RADIOLYSIS 
Radiolytic gas production from concrete containing Savannah 
River Plant waste, 3:27904 (DP-1464) 
CONCRETES/THERMAL SHOCK 
Sustained molten steel/concrete interactions tests, 3:28924 
(SAND-77-1479C) 
CONDENSATION CHAMBERS/STRESSES 
Analytical model for estimating drag forces on rigid submerged 
structures caused by LOCA and safety relief valve ramshead air 
discharges (BWR), 3:28443 (NEDO-21471) 
CONDENSED AROMATICS 
See also BENZOPYRENE 
NAPHTHALENE 
CONDENSED AROMATICS/COMPARATIVE EVALUATIONS 
Homogeneous catalytic hydrocracking processes for conversion of 
coal to liquid fuels: basic and exploratory research. Monthly 
report No. 23, September 1977, 3:27734 (FE-2202-23) 
CONDENSER COOLING SYSTEMS 
See also AUXILIARY WATER SYSTEMS 
COOLING SYSTEMS 
CONDENSER COOLING SYSTEMS/BIOLOGICAL EFFECTS 
Evaluation and description of a power plant condenser tube 
simulator: a research tool to assess power plant entrainment 
mortality of aquatic organisms, 3:28159 (PB-271924) 
CONDENSER COOLING SYSTEMS/SPARGERS 
Kinetics of deaeration of seawater by gas sparging in a cross-flow 
flume, 3:28341 
CONDENSER IONIZATION CHAMBERS/DESIGN 
KFM: a homemade yet accurate and dependable fallout meter, 
3:29243 (ORNL-5040) 
CONGENITAL MALFORMATIONS/BIBLIOGRAPHIES 
Congenital abnormalities (a bibliography with abstracts). Report 
for 1964-Nov 77, 3:29489 (NTIS/PS-77/0973) 
CONOCO PROCESS 
See also DESULFURIZATION 
CONOCO PROCESS/PILOT PLANTS 
Conoco dolomite hot gas cleanup system. Final report, 3:27719 
(PB-272434) 
CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
CONSUMER PROTECTION 
Product technology and the consumer (Work at NBS Center for 
Consumer Product Technology), 3:28531 
CONTACTORS 
See SWITCHES 
CONTAINMENT BUILDINGS/STRESS ANALYSIS 
Application of pipe break criteria for major piping systems inside 
containment for the BWR/6 218, 238, and 251 Mark III product 
line plants, 3:28189 (NEDO-23649) 
CONTAINMENT SPRAY SYSTEMS/PERFORMANCE TESTING 
a reactor containment spray testing system (Patent; PWR), 
:28212 
CONTAINMENT SYSTEMS 
See also CONTAINMENT SPRAY SYSTEMS 
Containment for a nuclear reactor (Patent), 3:28471 
CONTAINMENT SYSTEMS/CONDENSATION CHAMBERS 
Analytical model for estimating drag forces on rigid submerged 
structures caused by LOCA and safety relief valve ramshead air 
discharges (BWR), 3:28443 (NEDO-21471) 
CONTAINMENT SYSTEMS/DESIGN 
Passive containment system (Patent; BWR), 3:28197 
CONTAINMENT SYSTEMS/HYDRAULICS 
Water entrainment in intercompartmental flow. Final report 
(PWR; BWR), 3:28433 (EPRI-NP-648) 
CONTAINMENT SYSTEMS/PERFORMANCE 
ICECON: a computer program used to calculate containment 
back pressure for LOCA analysis (including ice condenser 
plants). Revision 1, 3:28457 (XN-CC-39(Rev.1)) 
WASH-1400: insights utilized in assessing alternate containment 
designs (PWR), 3:28449 (SAND-77-1353C) 
CONTAINMENT SYSTEMS/STRESS ANALYSIS 
Reactor Development Program. Progress report (LMFBR), 
3:28422 (ANL-RDP-64) 








, 


CONTAINMENT SYSTEMS/STRESSES 


CONTAINMENT SYSTEMS/STRESSES 
Effects of a hypothetical loss-of-coolant accident on a Mark I 
ra Water Reactor pressure-suppression system, 3:28455 


TAL SHELF 
CONTINENTAL 7ENERGY SOURCE DEVELOPMENT 
The United Kingdom's development of its North Sea oil and 
reserves: ments of State and the Interior. Report to 
3:28605 (PB-272120 
co INNTAL SHELF/LEGISLATION 
The United Kingdom's development of its North Sea oil and gas 
ents of State and the Interior. Report to 
Congress, 3:28605 (PB-272120) 
CONTINENTAL SHELF/WATER 


Arrested hic wave, 3:29567 
CONTROL ELEMENTS 


Guide structure for control elements (Patent), 3:28382 
bag at ne ELEMENTS/DESIGN 
control rod (Patent; PWR), 3:28374 
CONTRO ROD DRIVES 
Bottom actuated reactor control rod devices (Patent), 3:28384 
— ny displacement transfer into a leak-tight cavity (Patent), 
CONTROL ROD DRIVES/DESIGN 
Effect of design peculiarities on temperature conditions and 
service life of the drive and connecting pipe of the control and 
SS system of the water-cooled reactors WWER-440, 
POSWR) fas? — for absorber rods of a nuclear reactor (Patent; 
CONTROL ROD ‘DRIVES/PERFORMANCE TESTING 
Performance evaluation of the control rod drive line trip test for 
the Mark C fuel assembly (PWR), 3:28369 (BA W-10126) 
CONTROL ROD DRIVES/VALVES 
——— and control system employing the same (Patent), 
:2838 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVEYORS/ENERGY CONSERVATION 
7 transportation and vibratory conveying, 3:28747 (CONF- 
510184-) 
ILANT CLEANUP SYSTEMS/DESIGN 
Process fluid cooling system (Patent; PWR), 3:28220 
COOLANT LOOPS 
See also REACTOR COOLING SYSTEMS 
COOLANT LOOPS/REMOTE HANDLING 
Disassembly of Sodium Loop Safety Facility Ex 
Hot Fuel Examination Facility/North, 3:2902 


See HEAT EXCHANGERS 
COOLING LOAD/COMPUTER CALCULATIONS 
Convolution principle as — to the heat transfer problems of 
ey and fundamentals of its efficient use, 3:28696 (LBL- 


COOLING LOAD/SIMULATION 
Application analysis of solar total energy to the residential sector. 
ly technical status report, April 1-June 30, 1977, 3:28648 
(ALO/3787. -1) 
COOLING PONDS/HEAT TRANSFER 
Study of heat transfer processes above a cooling pond, 3:29452 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also CLOSED-CYCLE COOLING SYSTEMS 
CONDENSER COOLING SYSTEMS 
COOLANT LOOPS 
ONCE-THROUGH COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/DESIGN 
Heat extraction system of the Uglegorsk Thermal Electric Power 
Plant, 3:28120 (ORNL-tr-4488) 
COOLING SYSTEMS/FOULING 
Bromine chloride: an alternative to chlorine for fouling control in 
condenser cooling systems. Final report May 76-Jan 77, 3:28121 


(P 
COOLING SYSTEMS/INTAKE STRUCTURES 
Sampling designs and methods for estimating fish-impingement 
losses at cooling-water intakes, 3:29545 (ANL/ES-60) 
COOLING SYS S/OPERATION 
Heat extraction system of the Uglegorsk Thermal Electric Power 
Plant, 3:28120 (ORNL-tr-448 ) 
COOLING TOWERS 
Cooling tower (Patent), 3:28124 
COOLING hehehe st conte aig en ey 
re towers: a —— © nd a oy ID-3360-S2) 
COOLING TOWERS/ 
Cooling tower Giawenden ae = pa of view of energy 
eontirection, 3:28753 


iments at the 
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COOLING TOWERS/CORROSION PROTECTION 
Experimental assessment of halogenated organics in waters from 
cooling towers and once-through systems, 3:29403 (CONF- 
771070-2) 
COOLING TOWERS/PLUMES 
Comparative evaluation of cooling tower drift eliminato: 
performance. Final report on task 3, Jun 74-Jun77, 3: 28126 (PB- 
272366) 
Drift: a numerical simulation solution for cooling tower drift 
eliminator performance. Topical report on Task 3, Jun 74-Jun 
77, 3:28123 (PB-272370) 
Experimental simulation of single and multiple cell cooli 
plumes. Final report Jul 75-Dec 76, 3:28122 (PB-272359 
Measurement at cooling tower a. Part 1. Mathematical 
simulation and importance of measurements, 3:29365 (ANL- 
Trans-1115) 
Measurements at cooling tower plumes. Part 3. Three-dimensional 
aan at cooling tower plumes, 3:29364 (ANL-Trans- 
111 
COPEPODS 
See also ZOOPLANKTON 
COPEPODS/CONTAMINATION 
Factors affecting the retention of a petroleum hydrocarbon by 
marine planktonic copepods, 3:29435 
COPPER/AUGER EFFECT 
Las-M/sub 4,5/M/sub 4,5/ principal and satellite Auger spectra of 
Cu, Zn, and Ga, 3:29603 
COPPER/COATINGS 
Adherent dielectric coating of diamond-turned mirrors, 3:29285 
COPPER/ELECTRIC CONDUCTIVITY 
Computer model of copper resistivity will improve the efficiency 
of field-compression devices, 3:28880 (UCRL-50025-77-2) 
COPPER/ELECTRIC FIELDS 
Electric-field gradient at Cu nuclei due to an interstitial positive 
muon, 3:28882 
COPPER/PHOTOEMISSION 
Bulk versus surface effects in normal photoemission from Cu(110) 
in the range 32 < or = hv < or = 160 eV, 3:28885 
COPPER/SURFACE MINING 
Integrated mined-area reclamation and land-use planning. Volume 
3E. A case study of surface mining and reclamation planning: 
ASARCO Open Pit Co; Mine, Casa Grande, Arizona, 
3:29391 (ANL/EMR-1(Vol.3E)) 
COPPER/SURFACE PROPERTIES 
yd ees of solids, 3:28878 (ORNL-5328) 
OELECTRIC PROPERTIES 


Thermoelectric power of noble metals, 3:28671 
COPPER 63 TARGET/PROTON REACTIONS 
Study of the high-mass dimuon continuum in 400-GeV proton- 
nucleus collisions, 3:29674 
COPPER COMPLEXES/CRYSTAL STRUCTURE 
Crystal structure of KsCu(NOz)s, 3:28960 
ba COMPOUNDS/TISSUE DISTRIBUTION 


thionein in the kidneys of copper-poisoned sheep, 3:29471 
COP OPPER SELENID ES/THERMOELECTRIC PROPERTIES 


Research in yoo properties of chalcogenides of the I 
‘oup, 3:28670 
COPPER SULFATES/BIOLOGICAL EFFECTS 
Effects of sub-lethal doses of copper sulphate and lead nitrate on 
~ —_ and pigment composition of Dunaliella salina Teod, 
COPPER SULFIDES/THERMOELECTRIC PROPERTIES 
Research in thermoelectric properties of chalcogenides of the I 
colina: 3:28670 
TELLURIDES/THERMOELECTRIC PROPERTIES 
“Rnent i in thermoelectric properties of chalcogenides of the I 
group, 3:28670 
CORE CATCHERS/DESIGN 
Nuclear core debris collecting tray (Patent; LMFBR), 3:28275 
CORIUM/CRITICALITY 
Secondary criticality evaluations of postulated core melt-down 
accidents in early-sized LMFBR’s, 3:28436 (GEFR-SP-037) 
CORONA (SOLAR) 
See SOLAR CORONA 
COSMIC GAMMA BURSTS/COSMIC RAY SPECTROMETERS 
Instrument for observing transient cosmic gamma-ray sources for 
the ISEE-C Heliocentric spacecraft, 3:29259 (LA- 051. MS) 
COSMIC GAMMA SOURCES 
See also COSMIC GAMMA BURSTS 
COSMIC GAMMA SOURCES/DIRECTIONAL RADIATION 
DETECTORS 
Instrument for observing transient cosmic gamma-ray sources for 
the ISEE-C Heliocentric spacecraft, 3:29259 (LA-7051-MS) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
See also COSMIC GAMMA BURSTS 


tower 
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COSMIC RADIATION/ENERGY SPECTRA 
Vertical cutoff rigidity and the intensity distribution of cosmic 
rays near Cape Town. Interim report, 3:29569 (AD-A-043967) 
COSMIC RADIATION/TRAJECTORIES 
Effects of recent secular variations of the geomagnetic field on 
vertical cutoff rigidity calculations, 3:29570 (AD-A-043996) 
COSMIC RAY DETECTION/TELESCOPE CO 
Pitch angle measurements from satellites using particle telescopes 
with multiple view directions, 3:29247 
COSMIC RAY FLUX/VARIATIONS 
Cosmic ray variational coefficients: the effect of altitude variations 
and secular variations, 3:29568 (AD-A-043896) 
COSMIC RAY SPECTROMETERS/ELECTRONIC CIRCUITS 
Instrument for observing transient cosmic gamma-ray sources for 
the ISEE-C Heliocentric spacecraft, 3:29259 (LA-7051-MS) 
COSMIC RAY SPECTROMETERS/OPERATION 
Instrument for observing transient cosmic gamma-ray sources for 
the ISEE-C Heliocentric spacecraft, 3:29259 (LA-7051-MS) 
COSMOLOGY/NEUTRINOS 
Cosmological limits on the masses of neutral leptons, 3:29588 
COSMOS 
See UNIVERSE 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COVERINGS/VAPOR CONDENSATION 
Effect of dropwise condensation on glass solar properties, 3:28082 
CP INVARIANCE/QUARK MODEL 
Cabibbo current and CP violation in a six quark gauge model, 
3:29745 (COO-1545-223) 


See CRUSTACEANS 
CRACKS/STRESS ANALYSIS 
Continuing crack tip deformation and fracture for plane-strain 
crack growth in elastic-plastic solids, 3:28995 (COO-3084/56) 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
CREEKS 
See RIVERS 
CRITICAL HEAT FLUX/MATHEMATICAL MODELS 
Hydromechanical model of the critical condition of heat transfer 
in boiling liquids for the case of free convection, 3:29110 
(SAND-78-6000 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROPS/ENERGY CONSERVATION 
Energy-based analysis of alternative production methods and 
cropping systems in the Corn Belt, 3:28640 (NSF/RA-770125) 
CROPS/ENERGY MODELS 
Energy-based analysis of alternative production methods and 
cropping systems in the Corn Belt, 3:28640 (NSF/RA-770125) 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 
See also COPEPODS 
DAPHNIA 
ZOOPLANKTON 
CRUSTACEANS/FASTING 
Effect of starvation on tissue respiration of the tropical fresh water 
crab Oziotelphusa senex senex fab. as a function of size and 
ambient temperature, 3:29497 
CRUSTACEANS/METABOLISM 
Effects of dispersed crude oil upon the respiratory metabolism of 
yochamnng marine amphipod, Onisimus (Boekisimus) affinis, 
CRUSTACEANS/ONTOGENESIS 
Interactive effects of temperature, salinity shock, and chronic 
exposure to No. 2 fuel oil on survival, development rate, and 
respiration of the horseshoe crab, Limulus polyphemus, 3:29431 
CRUSTACEANS/RESPIRATION 
Effects of dispersed crude oil upon the respiratory metabolism of 
an arctic marine amphipod, Onisimus (Boekisimus) affinis, 
3:29430 
Interactive effects of temperature, salinity shock, and chronic 
exposure to No. 2 fuel oil on survival, development rate, and 
respiration of the horseshoe crab, Limulus polyphemus, 3:29431 
CRUSTACEANS/SURVIVAL TIME 
Effects of a seawater-soluble fraction of Cook Inlet crude oil and 
its major aromatic components on larval stages of the 
Dungeness crab, Cancer magister Dana, 3:29509 
Molting and survival of king crab (Paralithodes camtschatica) and 
coonstripe shrimp (Pandalus hypsinotus) larvae exposed to cook 
inlet crude oil water-soluble fraction, 3:29510 
CRUSTACEANS/TEMPERATURE EFFECTS 
Effect of starvation on tissue respiration of the tropical fresh water 
crab Oziotelphusa senex senex fab. as a function of size and 
ambient temperature, 3:29497 


DATA ACQUISITION/RECOMMENDATIONS 


CRYOGENIC BUBBLE CHAMBERS/PERFORMANCE 
TESTING 


Antiproton studies with HYBUC (High Field Hydrogen Bubble 
Chamber (HYBUC)), 3:29214 
CUBIC LATTICES/PARTITION 
Lattice of faces of the n-cube, 3:30006 
CULTIVATION TECHNIQUES/SIMULATION 
Energy-based analysis of alternative production methods and 
cropping systems in the Corn Belt, 3:28640 (NSF/RA-770125) 
RIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Actinide analytical pr HSA 286 for characterization of Hanford 
waste, 3:28936 (ARH-SA-296) 
iG TOOLS/DESIG 
h-s slitter for + stainless-steel tubing, 3:29032 
CULLING G TOOLS/MODIFICATIONS 
Fuel rofilometry = tation of an existing cutoff saw, 3:29034 
CYANI Ee OU E CHEMICAL ANALYSIS 
Chemical anew eaiaiens for the determination of chloride, 
ammonium, and cyanide in the explosive, 5- 
cyanotetrazolatopentaammine cobalt (IIT) perchlorate (CP), 
3:28939 (SAND-77-1899) 
CYCLIC ACCELERATORS 
See also CVCLOTRONS 
LINEAR ACCELERATORS 
CYCLIC ACCELERATORS/POLARIZED BEAMS 
Acceleration and storage of polarized beams, 3:29182 (BNL- 
23674) 
CYCLOTRONS/BEAM BUNCHING 
Comparative study of the axial and azimuthal bunching 
mechanisms in electromagnetic cyclotron instabilities. Interim 
report, 3:29181 (AD-A-046802) 
CYCLOTRONS/TARGETS 
Design of a '*F production system at ORNL 86-inch cyclotron, 
3:29190 (ORNL/MIT-258) 
CYLINDERS/MECHANICAL VIBRATIONS 
Vibration of a group of circular cylinders in a confined fluid, 
:29005 


D 


D RESONANCES/DECAY 
Possible existence of narrow exotic states with high masses, 
3:29737 
D RESONANCES/MASS 
Possible existence of narrow exotic states with high masses, 
:29737 


D RESONANCES/PARTICLE WIDTHS 
Possible existence of narrow exotic states with high masses, 
3:29737 
D-1285 RESONANCES/DECAY 
Properties of the D-meson observed in anti pp annihilations at 0.76 
GeV/c, 3:29715 
D-1285 RESONANCES/MASS 
Properties of the D-meson observed in anti pp annihilations at 0.76 
GeV/c, 3:29715 
D-1285 RESONANCES/PARTICLE WIDTHS 
Properties of the D-meson observed in anti pp annihilations at 0.76 
GeV/c, 3:29715 
D-1865 RESONANCES/DECAY 
Measurement of semileptonic decays of D mesons to electrons at 
the psi (3772), 3:29657 
Recent results from SPEAR, 3:29655 (SLAC-PUB-2024) 
Search for production of D*~ by pions near threshold, 3:29711 
D-1865 RESONANCES/PARTICLE PRODUCTION 
Search for production of D*~ by pions near threshold, 3:29711 
DAPHNIA 
See also ZOOPLANKTON 
DAPHNIA/CONTAMINATION 
Food chain transfer of hydrocarbons, 3:29419 
DARRIEUS ROTORS/BRAKES 
Brake system for the 17 meter vertical axis wind turbine, 3:28114 
(SAND-77-1331) 
DARRIEUS ROTORS/DATA ACQUISITION SYSTEMS 
Minicomputer based data acquisition and analysis systems for 
vertical axis wind turbine testing, 3:28110 (SAND-78-0187C) 
DARRIEUS ROTORS/PERFORMANCE TESTING 
Vertical axis wind turbine status, 3:28115 (SAND-78-0397C) 
DARRIEUS ROTORS/RESEARCH PROGRAMS 
Vertical axis wind turbine status, 3:28115 (SAND-78-0397C) 
DARRIEUS ROTORS/TURBINE BLADES 
Preliminary blade strain gage data on the Sandia 17-meter vertical- 
axis wind turbine, 3:28113 (SAND-77-1176) 
DATA ACQUISITION/RECOMMENDATIONS 
= symptoms, causes, and cures, 3:30016 (UCRL- 
1 








DATA ACQUISITION SYSTEMS 82S 
DATA ACQUISITION SYSTEMS 
See also CAMAC SYSTEM 
Minicomputer based data acquisition and anal ystems for 
ical axis wind turbine testing, 3:28110 ( AND. 18-0187C) 


New CMOS microcomputer system operates on very low power 
oy mW (nontechnical description)), 3:30003 (UCRL-50025- 
2 


-2) 
DATA ACQUISITION mint Spent 
Portable data acquisition system (F a tee intrusion 
detection sensors), 3:29279 (SAND-77-1874C) 
DATA ACQUISITION SYSTEMS. ONIC CIRCUITS 
CCD clock drivers with large amplitude, fast-switching, and low- 
wer, 3:29276 (LBL-7216) 
DATA ACQUISITION SYSTEMS/PERFO 
Multichannel A/D subsystem for text data 
DATA ACQUISITION SYSTEMS/P G 
Planning for the next generation of standard electronics, 3:29265 
(BNL-23559) 
DATA ANALYSIS/COMPUTER GRAPHICS 
Sees movies as an analytic tool, 3:29993 (LA-UR- 


8-66) 
DATA ANALYSIS/RECOMMENDATIONS 
Data explosion: symptoms, causes, and cures, 3:30016 (UCRL- 


8071 
DATA PROCESSING 
ment and system experiences: data entry at the INEL, 
(CONF-770937-) 
DATA PROCESSING/MANAGEMENT 
ay Se of DDP (Distributed data processing), 3:29985 
-770937-) 
DATA PROCESSING/PROCUREMENT 
Teleprocessing Services Program, 3:29991 (CONF-770937-) 
DATA SMISSION 
See also TELEMETRY 
DATA TRANSMISSION/STANDARDS 
Facilitating data interchange with ERDA, 3:30011 (BNL-22595) 
DECANE/COMPARATIVE EVALUATIONS 
Homogeneous catalytic hydrocracking processes for conversion of 
coal to liquid fuels: basic and exploratory research. Monthly 


rt No. 23, September 1977, 3:27734 (FE-2202-23) 
DECISION MAKING 


Automated decisionmaking and computer-related crimes: a 
discussion of two GAO reports, 3:29984 (CONF-770937-) 
DECOMMISSIONING/TECHNOLOGY ASSESSMENT 
Survey of decontamination and decommissioning techniques, 
3:27894 (ARH-CD-984) 
DECONTAMINATION/TECHNOLOGY ASSESSMENT 
Survey of decontamination and decommissioning techniques, 
3:27894 (ARH-CD-984) 
DEEP WATER OIL TERMINALS/MOORINGS 
Theoretical analysis of single point mooring behavior, 3:29164 
DEER/DISTRIBUTION 


ICE 
uisition, 3:29868 


Methodology of mule deer studies on the Los Alamos National 
Environmental Research Park, 3:29455 (ORNL-5304) 
DEER/POPULATION DENSITY 
Methodology of mule deer studies on the Los Alamos National 
Environmental Research Park, 3:29455 (ORNL-5304) 
DELAWARE RIVER/OIL SPILLS 
Omer) for Delaware. Sea grant looks at oil spills, 3:27826 (PB- 
DENATURED FUEL/ECONOMICS 
Review of nuclear fuel cycle alternatives includin 
mp” pertaining to weapon proliferation, 3: 28312 (SA (SAND-77- 


DENMARK/ENERGY ANALYSIS 
Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641) 
DENMARK/ENERGY so RCE DEVELOPMENT 
Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641) 
DENSIMETERS/RANGE 
Influence of base oneal on range of measurement of gamma 
densimeters, 3:29269 (UCRL-Trans-11331) 
DENTISTRY/BIOLOGICAL RADIATION EFFECTS 
Effects of CO: laser radiation on oral soft tissues: an initial report. 
Report for June -September 1977, 3:29495 (AD-A-044178) 
DENTISTRY/CARBON DIOXIDE LASERS 
Effects of CO: laser radiation on oral soft tissues: an initial report. 
Report for June oy 1977, 3:29495 (AD-A-044178) 
DEOXYPENTOSE NU C ACID 
See DNA 
— ~ “ee ACID 


DN. 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESTRUCTIVE TESTING/EQUIPMENT 
Design and development of the examination equipment for the 
Fuels and Materials Examination Facility, 3:29031 
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DESULFURIZATION 
See also CONOCO PROCESS 
DESULFURIZATION/SCRUBBERS 
Disposal of by-products from nonregenerable flue gas 
desulfurization systems: second progress report. Teper for Nov 
72-Nov 75, 3:29383 (PB-271728) 
D RS (RADIATIO 


ETECTO) IN) 
See RADIATION DETECTORS 
DETONATORS/SAFETY 
Response of LASL detonators to a.c. voltage, 3:29288 (MLM- 
2492 


) 
DEUTERIDES/SURFACE CLEANING 
Clean and contaminated TiD: films: Fabrication and Auger 
spectra, 3:28914 
PE 


EFFECTS 
——_ of the chemistry of electronically excited atoms in 
ge uantum states. Annual Summary Repot | Apr 76-31 
Mar 77, 3:28963 (AD-A-046635) 
— c effect i in the pumping of hydrogen by titanium thin films, 
3:2: 


DEUTERIUM/RAMAN SPECTRA 
Coherent anti-stokes Raman spectroscopy. Addendum to final 
rt, 3:28948 (AD-A-046530) 
COMPOUNDS/CHEMICAL REACTIONS 
Investigation of mechanisms of hydrogen transfer in coal 
hydrogenation. Monthly progress report, November 1977, 
3:27726 (FE-2305-17) 
DEUTERON REACTIONS/PICKUP REACTIONS 
Determination of angular-momentum transfers for (d, a) reactions 
using polarized beams, 3:29769 
PING COUNTRIES/INTERNATIONAL 
COOPERATION 
Kuwait declaration on technical cooperation among developing 
countries, 3:28607 
DEVELOPING COUNTRIES/TECHNOLOGY TRANSFER 
Kuwait declaration on technical cooperation among developing 
countries, 3:28607 
DIAMONDS/BAND THEORY 
Self-consistent pseudopotential calculations for Ge and diamond 
(111) surfaces, 3:29823 
DIAMONDS/SURFACE ENERGY 
Self-consistent pseudopotential calculations for Ge and diamond 
(111) surfaces, 3:29823 
DIBORANE 
See BORANES 
DIELDRIN/UPTAKE 
Food chain transfer of hydrocarbons, 3:29419 
DIELECTRIC MATERIALS 
See also FERROELECTRIC MATERIALS 
DIELECTRIC MATERIALS/DEPOSITION 
Adherent dielectric coating of diamond-turned mirrors, 3:29285 
DIELECTRIC MATERIALS/LIGHT SCATTERING 
eee anomalies from holographic gratings, 


CS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES/PISTONS 
Calculation of stress concentrations at internal corners 
annular groove of an internal combustion engine piston, 3:28822 
DIESEL ENGINES/THERMODYNAMICS 
Determination of heat — parameters for the fire bottom of 
the cylinder head cover of four-stroke diesel engines, 3:28821 
DIFFERENTIAL EQUATIONS/EIGENVALUES 
Definite self adjoint eigenvalue problem for ordinary differential 
FFER tions, 3:30010 (SAND-78-6003) 
= RENTIAL EQUATIONS/NUMERICAL SOLUTION 
m between two error estimation procedures, 3:30000 
ASAND.77.1995C) 
DIGITIZERS/PERFORMANCE 
Picosecond resolution time digitizer for laser ranging, 3:29274 
(LBL-6449) 
IPHENYLCARBINOL 
See BENZHYDROL 
DIPHENYLKETONE 
See BENZOPHENONE 
IPHENYLMETHANOL 
See BENZHYDROL 
DIRECT CYCLE COOLING SYSTEMS/DESIGN 


Closed cycle gas coolant nuclear power plant (Patent), 3:28236 
DIRECT ENERGY CONVERTERS 


See also FUEL CELLS 
SOLAR CELLS 
THERMIONIC CONVERTERS 
THERMOELECTRIC GENERATORS 
THERMOELECTRIC HEATERS 
THERMOELECTRIC REFRIGERATORS 
THERMOPHOTOVOLTAIC CONVERTERS 


D 


D 


of the 
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Solar energy conversion through # seen transformations (Based on 
electric potential when two hydrated ionic solids are in contact, 
one in solid phase and one molten phase), 3:27983 
DIRECT ENERGY CONVERTERS/SPECIFICATIONS 
Engineering of beam direct conversion for a 120-kV, 1-MW ion 
beam, 3:29951 
DIRECTIONAL DRILLING/EQUIPMENT 
Shock-resistant device for measuring borehole curvature and 
a direction, 3:29286 (UCRL-Trans-11334) 


See ACCIDENTS 
DISHWASHERS/ENERGY EFFICIENCY 
NBS appliance program, 3:28570 (CONF-770870-) 
DISPLACEMENT GAGES 


Acoustic device for measuring displacements in a reactor channel 
(Patent), 3:28359 
DISPLACEMENT GAGES/PERFORMANCE TESTING 
Design calculations for eddy-current displacement sensors for 
Chalk River Nuclear Laboratories (AECL), 3:28244 (ORNL/ 


TIN 

Method of calculation of the operating conditions of closed heat 
supply systems with incomplete automation (in the Mongolian 
People’s Republic), 3:28711 

Nuclear district heating plant (Patent), 3:28315 

Problem of autonomy of control of a district-heating turbine with 
variable initial steam pressure, 3:28131 

DISTRICT HEATING/ L HEATING PLANTS 

Long-distance heat out of the container, 3:28705 

DISTRICT HEATING/ECONOMIC ANALYSIS 
Case for combined heat and power in the U.K. (System analysis 
emphasizing load factor), 3:28563 
DISTRICT HEATING/GOVERNMENT POLICIES 
District heat supply not to be prescribed from above, 3:28706 
DISTRICT HEATING/HEAT DISTRIBUTION SYSTEMS 

Pipe installation costs determine the economy of district-heating 

networks, 3:28704 
DISTRICT HEATING/PIPELINES 

lst German market survey ‘pipes in district-heating networks’, 

3:28707 
DISTRICT HEATING/SPECIFICATIONS 

1st German market survey ‘pipes in district-heating networks’, 

3:28707 
DIVERTORS/DESIGN 

Tokamak divertor impact on the toroidal field magnet and 

vacuum system, 3:29913 
DIVERTORS/EXHAUST GASES 
Direct energy conversion of exhaust fusion plasma by magnetic 
deflection, 3:29956 
DNA 
(Deoxyribonucleic acid.) 
DNA/BIOLOGICAL REPAIR 

Cellular heredity in haploid cultures of somatic cells. 
Comprehensive report, April 1975-June 1977 (UV radiation), 
3:29486 (COO-3110-29) 

Role of DNA polymerases in DNA repair in Escherichia coli: 
DNA polymerase I-dependent repair following chemical 
alkylation of permeabilized bacteria, 3:29464 

DNA REPLICATION 

Effects of mercuric chloride on synchronized Chinese hamster 

ovary cells: survival and DNA replication, 3:29501 
IMESTIC ANIMALS 


See also CATTLE 
DOMESTIC ANIMALS/ANIMAL FEEDS 
Health considerations relating to ingestion of sludge by farm 
animals, 3:28804 
Recycling sewage solids as feedstuffs for livestock, 3:28803 
DOMESTIC ANIMALS/MONITORING 
Electronic identification. Progress report, July 1, 1976-September 
30, 1977, 3:29273 (LA-7020-PR) 
DOMESTIC ANIMALS/TEMPERATURE MONITORING 
Electronic identification. Progress report, July 1, 1976-September 
30, 1977, 3:29273 (LA-7020-PR) 
DOMESTIC SAFEGUARDS/GOVERNMENT POLICIES 
Domestic safeguards policies and contingency planning, 3:27932 
(CONF-770387-) 
DOMESTIC SAFEGUARDS/LEGAL ASPECTS 
Domestic safeguards policies and contingency planning, 3:27932 
(CONF-770387-) 
DOSE RATEMETERS/DESIGN 
KFM: a homemade yet accurate and dependable fallout meter, 
3:29243 (ORNL-5040) 
IEMETERS 


See also ALBEDO-NEUTRON DOSEMETERS 
CONDENSER IONIZATION CHAMBERS 
DOSEMETERS/CALIBRATION 
NBS facilities for standardization of neutron dosimetry from 0.001 
to 14 MeV, 3:29810 


DYONS/YANG-MILLS THEORY 


DOSEMETERS/STANDARDIZATION 

Personnel dosimetry intercomparison studies at the ORNL Health 

Physics Research Reactor, 3:29254 (CONF-771209-7) 
DOW PUSHER 700 

See POLYAMIDES 
DRIFT CHAMBERS/ENERGY LOSSES 

Measurement of energy loss in the region of relativistic rise for 
particle identification, 3:29210 (BNL-23561) 

DRIFT INSTABILITY 
Temperature gradient and electron gyroradius effects on lower 
hybrid drift-drift cyclotron instabilities, 3:29881 (LAPS-33) 
DRIFT INSTABILITY/INSTABILITY GROWTH RATES 
“ Absolute universal instability” is not universal, 3:29887 
Are drift-wave eigenmodes unstable, 3:29886 
DRIFT INSTABILITY/MINIMUM-B CONFIGURATIONS 

Influence of magnetic field geometry on the splitting of drift 
surfaces. Orthogonal field geometry, 3:29916 (UCRL-Trans- 
11321) 

DRILL CORES/CHEMICAL ANALYSIS 

Correlation of alluvial deposits at the Nevada Test Site, 3:29561 
(UCRL-52335) 

DRILL CORES/WELL LOGGING 

Correlation of alluvial deposits at the Nevada Test Site, 3:29561 
(UCRL-52335) 

DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRINKING WATER/RADIOMETRIC ANALYSIS 

Quarterly report of the Department of Energy, Division of 
Operational and Environmental Safety: quality assurance 
program, 3:29309 (EML-337) 

Quarterly report of the Department of Energy, Division of 
Operational and Environmental Safety: quality assurance 
program, 3:29310 (EML-337(App.)) 

DRINKING WATER/WATER POLLUTION 

Hydrologic characteristics of the Los Alamos well field, with 
reference to the occurrence of arsenic in well LA-6, 3:29404 
(LA-7012-MS) 

DRY-TYPE COOLING TOWERS 
See CLOSED-CYCLE COOLING SYSTEMS 
DUAL-PURPOSE POWER PLANTS/CO-GENERATION 

Technical and economic aspects of industrial combined heat and 

power generation. Pt. 2, 3:28150 
DUAL-PURPOSE POWER PLANTS/SYSTEMS ANALYSIS 

Case for combined heat and power in the U.K. (System analysis 

emphasizing load factor), 3:28563 
DUCKS/ECOLOGY 

Highway right-of-way: mowing versus succession as related to 

waterfowl nesting in North Dakota, 3:29457 (TID-28042) 
DUCKS/EGGS 

Effects of external applications of fuel oil on hatchability of 

mallard eggs, 3:29427 
DUST COLLECTORS/PERFORMANCE TESTING 

Air conservation. Volume 10, Number 4(54), 1976, 3:29354 (PB- 
271994-T/SL) 

Dust control on a longwall face with a shearer-mounted dust 
collector. Report of investigations 1977, 3:27763 (PB-271876) 

DUSTS/EXPLOSIONS 

Development of a centralized early warning detection system 
identifying explosive conditions in grain handling facilities, 
3:29549 (IS-M-114) 

DYE LASERS/EFFICIENCY 

Induced pump absorption, lasing threshold, and efficiency of 

organic compound lasers, 3:29084 
DYE LASERS/OPTICAL PUMPING 
Induced pump absorption, lasing threshold, and efficiency of 
organic compound lasers, 3:29084 
DYE LASERS/PULSES 
Ultrashort pulses from dye lasers, 3:29109 
DYE LASERS/RESEARCH PROGRAMS 

Ultranarrowband tunable dye laser for new approaches to atomic 
spectroscopy. Technical report No. 5, 1 Jan 76-31 Dec 76, 
3:29058 (AD-A-046314) 

DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYONS 

(Hypothetical particles endowed with both electric and magnetic 

charges.) 
DYONS/YANG-MILLS THEORY 

Some exact dyon solutions for the classical Yang-Mills field 

equation (Minkowski space), 3:29746 (RLO/2230/T4-200) 





E CODES/MANUALS 


E CODES/MANUALS 
Operations procedures for interactive graphics programs 
developed during this study (For analyses of heat and mass 
transfer simulations of geothermal systems), 3:28092 (COO- 
2763-1) 
EARTH ATMOSPHERE 
See also AIR 
IONOSPHERE 
MAGNETOSPHERE 
SURFACE AIR 
EARTH ATMOSPHERE/DIFFUSION 
— Carlo simulation of turbulent atmospheric transport: 
ison with experimental data (SPOOR code to calculate 
smoke e transport from stack emission), 3:29307 (CONF-771109- 


EARTH ATMOSPHERE/SULFUR DIOXIDE 
Regional transport and transformation of sulfur dioxide to sulfates 
in the United States, 3:29335 (PB-271927) 
EARTH CRUST/FLUID FLOW 
Fluid circulation in the earth's crust, 3:28093 (COO-2763-1) 
EARTH PENETRATORS/DYNAMIC LOADS 
PENAP: an interactive computer program for calculating surface 
loads on conical- and ogival-nosed earth penetrators, 3:29149 
(SAND-77-1359) 
EARTHQUAKES/SEISMIC DETECTION 
Application of acoustic signal processing techniques to seismic 
data. Technical report, 3:29300 (AD-A-046788) 
Vela network evaluation and automatic processing research. 
Quarterly report No. 3, 1 Apr-30 Jun 77, 3:29293 (AD-A- 
044678) 


EARTHWORMS 
See ANNELIDS 
EAST MESA GEOTHERMAL FIELD 
See also IMPERIAL VALLEY 
EAST MESA GEOTHERMAL FIELD/GEOTHERMAL WELLS 
Study of the geothermal reservoir underlying the East Mesa area, 
Imperial Valley, California. Monthly progress report No. 2, 
3:28103 (NP-22796) 
EAST MESA GEOTHERMAL FIELD/RESOURCE 
ASSESSMENT 
Geothermal reservoir and production engineering, Mesa Field, 
Imperial Valley, California, 3:28104 (NP-22855) 
EBR-2 REACTOR/FAILED ELEMENT MONITORS 
Efficacy of the EBR-II FERD system as an automatic trip device, 
3:28391 (ANL-76-94) 
EBR-2 REACTOR/FUEL ASSEMBLIES 
Examination and evaluation of in-reactor fracture of shroud tubes 
in mixed-oxide-fuel experiment X159, 3:28253 (ANL-76-44) 
EBR-2 REACTOR/REACTOR OPERATION 
Reactor Development Program. Progress report, 3:28422 (ANL- 
RDP-64) 
Reactor development program progress report, Jan 1978, 3:28423 
(ANL-RDP-67) 
EBR-2 REACTOR/STEAM GENERATORS 
a for the nondestructive testing of 2-1/4 Cr-1 Mo duplex 
MFBR steam generator tubing, 3:28282 
Experimental evaluation of duplex tube heat transfer 
characteristics simulating steam generator external heating, 
Oe 


(Emergency core cooling system.) 
Emergency cooling system for nuclear reactors (Patent), 3:28478 
K-TIF: a two-fluid computer program for downcomer flow 
dynamics (PWR), 3:28439 (LA-6994) 
ECCS/MATHEMATICAL MODELS 
Reflood heat transfer in a light water reactor, 3:28476 
ECCS/PERFORMANCE 
Investigation of the level swell core-cooling mechanism for a 
PWR, 3:28475 
ECCS/PERFORMANCE TESTING 
Poor management of a suclear light water reactor safety project, 
3:28431 (EMD-76-4) 
ECONOMIC DEVELOPMENT 
See also COMMERCIAL SECTOR 
ECONOMIC DEVELOPMENT/WATER REQUIREMENTS 
Economic development in the E] Paso-Juarez area and its impact 
on water supply, 3:28549 
ECSC/COAL INDUSTRY 
Coal industry in EC countries, 1976, 3:27787 
EDTA 
(Ethylenediaminetetraacetic acid.) 
EDTA/PERFORMANCE 
Decontamination of primary loop equipment wit 
 aateas ccaaecaaaaaaaaas acid (WWER), 3: 78228 (BNWL-tr- 
290) 
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EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EGGS/FISHES 
Interactive effect of chromium compounds and a fungal parasite 
on carp e 3:29521 
EGGS/HAT G 
Effects of external applications of fuel oil on hatchability of 
mallard eggs, 3:29427 
Effects of a applications of No. 2 fuel oil on Common Eider 
e 3:2 
EGR SYSTEMS. 
See EXHAUST RECIRCULATION SYSTEMS 
EHF RADIATION 
See MICROWAVE RADIATION 
EHV AC SYSTEMS/DESIGN 
660 V auxiliary power systems of large power station units, 
3:28118 
Development - _ voltage technology in the tenth five-year 
Ja period, 3:28171 
EHV AC SYSTEMS/EQUIPMENT PROTECTION DEVICES 
Modern arresters for ehv and uhv networks: requirements and 
technical solutions, 3:28173 
EHV AC SYSTEMS/POWER SUBSTATIONS 
Model study of electric field effects in substations. Final report, 
Volume 1, 3:28169 (EPRI-EL-632(Vol.1)) 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also METAL-GAS BATTERIES 
METAL-NONMETAL BATTERIES 
ELECTRIC BATTERIES/BIBLIOGRAPHIES 
Silver cells (citations from the NTIS data base). Report for 1964- 
Nov 77, 3:28501 (NTIS/PS-77/1026) 
Silver cells (citation from the En wo! Index data base). 
Report for 1970-Nov 77, 3: 28902 (NTIS/PS-77/1027) 
ELE IC BATTERIES/CATHODES 
Theoretical and experimental investigation of reaction mechanisms 
of explosives, corrosion, and battery and fuel technology. Final 
report 1 Sep 74-31 Aug 77 (Utah Univ.), 3:28682 (AD-A- 
04664 


1) 
ELECTRIC BATTERIES/COMPARATIVE EVALUATIONS 
Batteries for energy storage: potential applications and alternative 
technologies, 3:28512 (CONF-760212-) 
ELECTRIC BATTERIES/ELECTROLYTES 
A survey of the use of ceramics in battery and fuel cell 
applications. Final report Jan-Jun 77, 3:28507 (AD-A-044888) 
ELECTRIC BATTERIES/HEALTH HAZARDS 
Health hazard evaluation determination report number 76-26-320, 
Adolph Coors Company brewery warehouse (battery charging 
area), 3:29528 (PB-273708) 
ELECTRIC BATTERIES/SEALS 
Cell sealing means (Patent), 3:28510 
ELECTRIC CABLES 
See also COAXIAL CABLES 
OIL-FILLED CABLES 
ELECTRIC CABLES/DESIGN 
Development of a high voltage dc cable. Final report, 3:28176 
(EPRI-EL-606) 
ELECTRIC CABLES/PERFORMANCE 
Development of a high voltage dc cable. Final report, 3:28176 
(EPRI-EL-606 
ELECTRIC CONDUCTIVITY/CORRELATIONS 
Correlated hopping conductivity in a general two sublattice 
structure, 3:29816 
ELECTRIC CONDUCTIVITY/MEASURING METHODS 
High-precision measurement and control facility for electrical- 
resistivity experiments in an He II environment, 3:29283 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC CONTACTS/DESIGN 
Current collection systems for pulse power homopolar machines, 
3:29938 
ELECTRIC DISCHARGES 
See also HIGH-FREQUENCY DISCHARGES 
ELECTRIC DISCHARGES/PINCH EFFECT 
Free plasma pinch in a high-pressure gas, 3:29854 
ELECTRIC FURNACES/AIR POLLUTION CONTROL 
Generation of fumes simulating particulate air pollutants. Final 
report Jan 75-Apr 77, 3:29338 (PB-271989) 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also TURBOGENERATORS 
ELECTRIC GENERATORS/DESIGN 
Design of a 10 MJ fast discharging homopolar machine, 3:29939 
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Energy storage and transfer system for experimental power 
reactor, 3:29941 
Fusion oe of fast discharging homopolar machines, 
3:29933 (EPRI-ER-625) 
ELECTRIC GENERATORS/ELECTRIC CONTACTS 
Toren conection systems for pulse power homopolar machines, 
ELECTRIC GENERATORS/OPTIMIZATION 
Circuit and magnetic analysis for a system of Faraday rotator coils 
driven by a two-spool, four-rotor homopolar generator, 3:29940 
ELECTRIC GENERATORS/PERFORMANCE 


Application of eee generators for high voltage plasma 
experiments, 3:29937 
ELE IC GENERATORS/SUPERCONDUCTING MAGNETS 
S.C. a Sateen for 10 MJ homopolar machine, 3:29930 
ELECTRIC POWER 


See also EPRI 
HYDROELECTRIC POWER 
ELECTRIC POWER/ALLOCATIONS 
Curtailment ordinances as an approach to electricity shortages, 
3:28618 (RAND-P-6004 
ELECTRIC POWER/AVAILABILITY 
National Power Survey. The adequacy of future electric power 
supply: problems and policies, 3:28616 (NP-22891) 
ELE IC POWER/CHARGES 
Making the transition from unit marginal costs to rates: results for 
Virginia Electric and Power Company, 3:28627 
ELECTRIC POWER/DEMAND FACTORS 
ae the demand for electrical energy in the United States, 
: os 
Impact of solar heating and cooling on electric utilities. Final 
report, 3:28044 (PB-271415) 
Power measurement in the household, 3:28625 
ELECTRIC POWER/ECONOMICS 
All opportunities for reducing electricity requirements and 
electricity costs (Book), 3:28691 
ELECTRIC POWER/ENERGY CONSERVATION 
All opportunities for reducing electricity requirements and 
electricity costs (Book), 3:28691 
ELECTRIC POWER/ENERGY POLICY 
Perceptions of EPRI: energy in Washington (Potential effect of 
National Energy Plan on electric power R and D), 3:28621 
Round of response: highlights of 1977 (Analysis of EPRI 1977 
energy accomplishments), 3:28622 
ELECTRIC POWER/ENERGY SHORTAGES 
Curtailment ordinances as an approach to electricity shortages, 
3:28618 (RAND-P-6004 
ELECTRIC POWER/GOVERNMENT POLICIES 
National Power Survey. The adequacy of future electric power 
supply: problems and policies, 3:28616 (NP-22891) 
ELEC t RIC POWER/MARGINAL-COST PRICING 
Economics of regulation: externalities and institutional issues, 


3:28530 
ELECTRIC POWER/PEAK-LOAD PRICING 
Towards implementation of peak-load pricing of electricity: a 
challenge for applied economics, 3:28623 
ELECTRIC POW OWER GENERATION 
Ghent Generating Station units 3 and 4, Ghent, Ky. Draft 
environmental impact statement, 3:29454 (PB-272013) 
ELECTRIC POWER/RATE STRUCTURE 
Making the transition from unit marginal costs to rates: results for 
Virginia Electric and Power Company, 3:28627 
Nuclear power's effects on electric rate making, 3:28619 
ELECTRIC POWER/REGIONAL ANALYSIS 
Regional estimates of electricity technology and trade 1963. Final 
report, 3:28629 (PB-272485) 
ELE IC POWER/RESEARCH PROGRAMS 
Energy research at the University of California (Booklet), 3:28555 
ELECTRIC POWER RESEARCH INSTITUTE 
See EPRI 
ELECTRIC PROBES/PERFORMANCE TESTING 
Development of electrical and electrochemical probes for down 
hole and in-line chemical analysis of high pressure, high 
temperature geothermal fluids. Interim report: period ending 
October 1977, 3:28102 (PNL-2459) 
C RAILWAYS 
See also ELECTRIC-POWERED VEHICLES 
RAPID TRANSIT SYSTEMS 


TRAINS 
ELECTRIC RAILWAYS/AC SYSTEMS 
Design of electrical equipment for ac multiple unit shock, 3:28828 
(CONF-7510184-) 
ELECTRIC RAILWAYS/DESIGN 
Total transit system, 3:28827 (CONF-7510184-) 
ELECTRIC RAILWAYS/ELECTRIC MOTORS 
Investigation on a model ac linear traction motor, 3:28833 
(CONF-7510184-) 
ELECTRIC SWITCHES 
See SWITCHES 


ELECTRIC-POWERED VEHICLES/REVIEWS 


ELECTRIC UTILITIES 
See PUBLIC UTILITIES 
Cogeneration: a systematic analysis of combined steam and power 
generation (Double auto-extraction steam-turbine generator 
coupled to electric utility model), 3:28562 
ELECTRIC UTILITIES/ACCOUNTING 
Evaluation of the Federal Power Commission's rulemaking on 
utilities’ construction work in progress, 3:28527 (EMD-77-7) 
ELECTRIC UTILITIES/DATA COMPILATION 
Fact book on major Texas electric utilities and the household 
sector: a socio-economic and demographic profile, 3:28626 
ELECTRIC UTILITIES/ECONOMI 
ENERGIE inquiry on the investments of the electric power 
industry, 3:28151 
Statement of the electric power industry concerning the first two 
year’s expertise of the monopoly commission and problems of a 
comparison of structure in misuse supervision according to 
paragraph 104 GWB, 3:28153 
ELECTRIC UTILITIES/ENERGY POLICY 
Statement of the electric power industry concerning the first two 
year’s expertise of the monopoly commission and problems of a 
comparison of structure in misuse supervision according to 
paragraph 104 GWB, 3:28153 
ELECTRIC UTILITIES/OFF-PEAK ENERGY STORAGE 
Assessment of energy storage for electric utilities, 3:28483 
(CONF-760212-) 
Role of government and finance in energy storage: a discussion 
paper, 3:28154 (CONF-760212-) 
Utility view of energy storage devices, 3:28482 (CONF-760212-) 
ELECTRIC UTILITIES/PLANNING 
Factors influencing electric utility expansion. Volume I, 3:28117 
(CONF-770869-P 1) 
ELECTRIC UTILITIES/POWER DEMAND 
Impact of solar heating and cooling on electric utilities. Final 
report, 3:28044 (PB-271415) 
ELECTRIC UTILITIES/RATE STRUCTURE 
Evaluation of the Federal Power Commission's rulemaking on 
utilities’ construction work in progress, 3:28527 (EMD-77-7) 
ELECTRIC-POWERED VEHICLES 
See also ELECTRIC RAILWAYS 
ELECTRIC-POWERED VEHICLES/CONTROL SYSTEMS 
Optimizing motor control in electric vehicles (Theoretical 
treatment), 3:28830 (CONF-7510184-) 
ELECTRIC-POWERED VEHICLES/DESIGN 
Electrically driven vehicle, especially passenger motor vehicle 
(Patent), 3:28839 
Flinders electric vehicle concept, 3:28836 (CONF-7510184-) 
ELECTRIC-POWERED VEHICLES/ELECTRIC BATTERIES 
Batteries for energy storage: potential applications and alternative 
technologies, 3:28512 (CONF-760212-) 
ELECTRIC-POWERED VEHICLES/ELECTRIC 
CONTROLLERS 
Control systems design of a parallel connected linear motor, 
3:28831 (CONF-7510184-) 
Novel means of control of ac motors in a new concept of electric 
town car, 3:28829 (CONF-7510184-) 
ELECTRIC-POWERED VEHICLES/ELECTRIC MOTORS 
Battery vehicle induction motor drive system, 3:28834 (CONF- 
7510184-) 
ELECTRIC-POWERED VEHICLES/ENERGY STORAGE 
Energy storage requirements for transportation, 3:28826 (CONF- 
760212-) 
ELECTRIC-POWERED VEHICLES/FEASIBILITY STUDIES 
Opportunity and risk assessment of the Electric and Hybrid 
Vehicle Research, Development, and Demonstration Act of 
1976, 3:28838 (HCP/M4250-01) 
ELECTRIC-POWERED VEHICLES/LITHIUM-CHLORINE 
BATTERIES 
Production and engineering methods for Carb-Tek (trade name) 
batteries in fork lift trucks. Interim report Apr-Oct 76, 3:28503 
(AD-A-046465) 
ELECTRIC-POWERED VEHICLES/MEETINGS 
Conference on electrical transportation (Eleven papers), 3:28837 
(CONF-7510184-) 
ELECTRIC-POWERED VEHICLES/PERFORMANCE 
Assessment of battery buses. Final report March-July 1977, 
3:28840 (PB-271321) 
ELECTRIC-POWERED VEHICLES/PERFORMANCE 
TESTING 
Flinders electric vehicle concept, 3:28836 (CONF-7510184-) 
ELECTRIC-POWERED VEHICLES/REGENERATIVE 
BRAKING 
Determination of the effectiveness and feasibility of regenerative 
braking systems on electric and other automobiles. Volume 2. 
Design study and analysis, 3:28841 (UCRL-52306(Vol.2)) 
ELECTRIC-POWERED VEHICLES/REVIEWS 
W<(h)ither electric traction: a philosophical appraisal, 3:28832 
(CONF-7510184-) 








ELECTRIC-POWERED VEHICLES/TECHNOLOGY 


ELECTRIC-POWERED VEHICLES/TECHNOLOGY 
ASSESSMENT 


Opperseat and risk assessment of the Electric and Hybrid 
ehicle Research, Development, and Demonstration Act of 
1976, 3:28838 (HCP/M4250-01) 
ELECTRIC-POWERED VEHICLES/USES 
‘Townobile’ electric city transit system, 3:28835 (CONF-7510184-) 
ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 
ELECTROCHEMICAL CELLS/SEALS 
Cell sealing means (Patent), 3:28510 
ELECTROMAGNETIC FIELDS/BIOLOGICAL EFFECTS 

Metabolic rates in five animal populations in 1976 after prolonged 
exposure to Seafarer ELF electromagnetic fields in nature. 
Technical report for 1976, 3:29543 (AD-A-044229) 

Seafarer extremely low-frequency electromagnetic fields: Soil 
arthro populations after long-term exposure under natural 
conditions. Technical report for 1976, 3:29541 (AD-A-043982) 

ELECTROMAGNETIC FIELDS/ENVIRONMENTAL 

IMPACTS 

Seafarer extremely low-frequency electromagnetic fields: Soil 
arthropod populations after long-term exposure under natural 
conditions. Technical report for 1976, 3:29541 (AD-A-043982) 

ELECTROMAGNETIC CTIONS/GAUGE INVARIANCE 

Alternatives to gauge theories, 3:29749 (SLAC-PUB-2062) 

Implications of experiment on gauge theories of the weak and 
oe interactions (Review), 3:29722 (SLAC-PUB- 

ELECTROMAGNETIC ISOTOPE SEPARATORS/ION 

SOURCES 


Heated uranium tetrafluoride target system to release non-rare gas 
fission products for the TRISTAN isotope separator, 3:27940 
ELECTROMAGNETIC PUMPS 
Large electro-magnetic pump for high temperature LMFBR 
applications, 3:28277 
OMAGNETIC RADIATION 
See also LASER RADIATION 
MICROWAVE RADIATION 
SYNCHROTRON RADIATION 
ELECTROMAGNETIC RADIATION/SCATTERING 
Direct time-domain techniques for transient radiation and 
scattering (Introduction to transient electromagnetics), 3:29844 
(UCRL-52315) 
ELECTROMAGNETISM 
Direct time-domain techniques for transient radiation and 
scattering (Introduction to transient electromagnetics), 3:29844 
(UCRL-52315) 
ELECTRON BEAMS/MAGNETIC COMPRESSION 
Proposal for study of vacuum adiabatic compression of relativistic 
electron beam generated by a foilless diode (5 to 50 MeV). 
3:29606 (LA-7169-P) 
ELECTRON BEAMS/RELATIVISTIC RANGE 
Stimulated emission from relativistic electrons ing through a 
spatially periodic transverse magnetic field, 29873 
ELE ON BEAMS/STIMULATED EMISSION 
Stimulated emission from relativistic electrons passing through a 
spatially periodic transverse magnetic field, 59878 
ELECTRON GAS/PLASMONS 
Plasmon-plasmon interactions, 3:29821 
ELECTRON GUNS/CATHODES 
Arc floating zone technique for preparing single crystal lanthanum 
hexaboride, 3:28900 
ELECTRON PAIRS/PARTICLE PRODUCTION 
Electron pairs from antiproton-proton annihilation at CERN 
(Experiment in progress, branching ratio), 3:29660 
ELECTRON REACTIONS/ELASTIC SCATTERING 
Electroexcitation of the ground-state rotational band in '*'Ta, 
:29778 


ELECTRON REACTIONS/INELASTIC SCATTERING 
— of the ground-state rotational band in **'Ta, 
:29778 
Fragmentation of isovector M8 strength in **Ni, 3:29771 
'(ON-ATOM COLLISIONS/EXCITATION 
Lithium emission spectra excited in the 10-25 nm region by 
electron-atom collisions, 3:29638 
ELECTRON-DEUTERON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Inclusive K* and K~ electroproduction, 3:29658 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also POWER SUPPLIES 
PULSE GENERATORS 
RADIO EQUIPMENT 
ELECTRONIC EQUIPMENT/RESEARCH PROGRAMS 
E-Division semiannual report. Progress report, December 1, 1976- 
May 30, 1977 (LASL), 3:29978 (LA-7027-PR) 
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Electronics engineering research proposals for FY78, 3:29130 
(UCID-17711) 
ELECTRON-ION COLLISIONS/EXCITATION 
Excitation of Be* by electron impact, 3:29632 
ELECTRON-ION COLLISIONS/IONIZATION 
Excitation and ionization of highly charged ions by electron 
impact. Progress report, December 15, 1976-December 15, 1977 
(Cross sections), 3:29622 (COO-2897-2) 
-MOLECULE COLLISIONS/IONIZATION 
Discharge physics, formation and Tm: - a of XeF. 
Final technical report, 3:29624 (UCRL-13797) 
ELECTRON-POSITRON INTERACTIONS/ANNIHILATION 
Annihilation reactions and the statistical model (Fireball decoy 
branching ratios), 3:29725 
Dynamics of the tau decay, 3:29723 
Measurement of — decays of D mesons to electrons at 
the psi (3772), 3:2965 
— — in electron-positron annihilation above 2 GeV, 
Recent results from SPEAR, 3:29655 (SLAC-PUB-2024) 
Validity of QED and hadron production in electron-positron 
interactions (1 to 7.4 GeV, review), 3:29748 (SLAC-PUB-1832) 
Weak interaction effects in e* e~ annihilation with polarised 
beams, 3:29665 (LBL-6799) 
—. INTERACTIONS/UNIFIED GAUGE 
M 
Weak interaction effects in e* e~ annihilation with polarised 
beams, 3:29665 (LBL-6799) 
ELECTRON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 


Inclusive K* and K~ electroproduction, 3:29658 
ELECTRON-PROTON INTERACTIONS/WEAK 
INTERACTIONS 


Electron-proton interactions at ISABELLE (Possible 
experimental parameters, 400 GeV, cross sections, kinematics), 
3:29653 (BNL-23531) 

ELECTRONS 
See also SOLAR ELECTRONS 
SOLVATED ELECTRONS 
TRAPPED ELECTRONS 
ELECTRONS/PARTICLE PRODUCTION 

Search for direct electron production in low energy antiproton 

interactions, 3:29661 
ELECTRONS/SOLVATION 

me se cram study of time dependent spectral shifts of 

. a electrons in ethanol glass. Temperature effects, 
ELECTRONS/THERMALIZATION 
Geminate recombination of a-particle-excited carriers in liquid 
argon, 3:29245 
OSTATIC ACCELERATORS/BEAM OPTICS 
Study of two-stage ion-beam optics, 3:29185 
OSTATIC PRECIPITATORS/BIBLIOGRAPHIES 

Electrostatic precipitators. Volume 2. 1975-September 1977 
(citations from the Engineering Index Data ). Report for 
m— 1977 (195 citations), 3:29170 (NTIS/PS-77/ 

2 
ELECTROSTATIC PRECIPITATORS/EFFICIENCY 

Particulate collection efficiency measurements on an esp installed 
on a coal-fired utility boiler. Final report, 3:28162 (PB-272125) 

Raising the efficiency of the operation of electric precipitation in 
tra ping ekibastuz coal ash, 3:28135 

EMER CIES 


See ACCIDENTS 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMULSIONS/STABILITY 
Stability of emulsified crude oils as affected by suspended 
particles, 3:29445 
ENDANGERED SPECIES/DATA COMPILATION 
Principles, problems, and practicalities of reporting on endangered 
plants, 3:29378 (ORNL-5304) 
ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 
ENERGY/BIBLIOGRAPHIES 
~ sm bibliography. Volume 1. Appendix 2, 3:28513 (N-77- 
“ so bibliography. Volume 2. Appendix 2, 3:28514 (N-77- 
ENERGY/MARKET 
Does the energy price increase call for a new economy-political 
tool. Conflicting targets: safety, economy, and 
‘environmentality’, 3:28535 
ENERGY/RESEARCH PROGRAMS 
Energy Research and Development Program prepared by the 
Government of the Federal Republic of Germany. Annual 
report, 1976, 3:28553 (NP-22634) 
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es wang mormon energy research in the Northern Great 
ontana, Fy 1976. Summary report, 3:28554 (PB- 
271908) 


ENERGY/US ORGANIZATIONS 
Who's Who II in the Interagency Energy/Environment R and D 
Program. Final report, 3:29981 (PB-271507) 
ENERGY ACCOUNTING. 
ae the energy audit in energy management, 3:28521 (CONF- 
770870-) 
ENERGY ACCOUNTING/RESEARCH PROGRAMS 
Final report (In support of ERDA net energy analysis program), 
3:28522 (COO-2865-11) 
ENERGY ANALYSIS 
Energy-based analysis of alternative production methods and 
cropping systems in the Corn Belt, 3:28640 (NSF/RA-770125) 
Role of the energy audit in energy management, 3:28521 (CONF- 
770870-) 
ENERGY ANALYSIS/INFORMATION NEEDS 
Utilization of energy: information requirements for policy, 3:28590 
(BNL-23643) 
ENERGY ANALYSIS/LINEAR PROGRAMMING 
Linear-programming approach to county-level energy-scenario 
disaggregation, 3:28519 (BNL-23508) 
ENERGY CONSERVATION 
Analysis of residential energy use, 3:28645 
Case for combined heat and — in the U.K. (System analysis 
emphasizing load factor), 3:28563 
Effective fuel conservation programs could save millions of 
gallons of aviation fuel, 3:28631 (CED-77-98) 
Energy-conscious design in new laboratory facilities 
(Environmental Sciences Laboratory), 3:28569 (CONF-770870-) 
Energy manual for parks: a handbook for interpreters and 
naturalists, 3:28545 
Exerting influence on the construction costs and running expenses 
of a building, 3:28564 (AED-CONF-77-072-003) 
How to improve the efficiency of your oil-fired furnace, 3:28579 
Model of residential energy use (For period 1970 to 2000), 3:28644 
Performance report for the ACES demonstration house, August 
1976-August 1977, 3:28722 (ORNL/CON-19) 
Role of the energy audit in energy management, 3:28521 (CONF- 
770870-) 
Technical initiatives on early sufficiency in energy, 3:28586 
What is energy conservation (Reductions in energy intensity), 
3:28566 (CONF-770870-) 
ENERGY CONSERVATION/BIBLIOGRAPHIES 
State energy conservation program sourcebook. Volume 6. 
Bibliography, 3:28688 (PB-271802) 
ENERGY CONSERVATION/COMMERCIAL BUILDINGS 
Analysis of commercial space leasing agreements and energy use 
disclosure policy. Final report, 3:28575 (PB-272340) 
ENERGY CONSERVATION/CURRICULUM GUIDES 
Executive summary: the development and testing of a home 
economics energy conservation curriculum guide: energy 
conservation in the home, 3:28727 (TID-28205) 
ENERGY CONSERVATION/DEMONSTRATION PROGRAMS 
Home Energy Savers’ Program: a little time can save a lot of 
money, 3:28573 (HCP/M60839-01) 
ENERGY CONSERVATION/ECONOMIC IMPACT 
Energy and economic benefits of residential energy conservation 
RD and D (Projections to year 2000), 3:28574 (ORNL/CON- 


22) 
ENERGY CONSERVATION/EDUCATION 
Federal Energy Administration's contract with the Advertising 
Council, Inc., for a public relations campaign on the need to 
save energy. Report to the chairman, Subcommittee on Energy 
and Power, House Committee on Interstate and Foreign 
Commerce, 3:28818 (PB-271738) 
Public education in energy conservation, 3:28572 (CONF-770870-) 
ENERGY CONSERVATION/ENERGY ANALYSIS 
Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641) 
ENERGY CONSERVATION/ENERGY POLICY 
Alternatives to oil and gas through energy management, 3:28585 
Proposal for a regulation (EEC) of the Council on granting 
financial assistance for demonstration projects on energy 
conservation. Proposal for a regulation (EEC) of the Council on 
granting financial support for projects concerning alternative 
— Information by the Federal Government, 
:2 
ENERGY CONSERVATION/ENVIRONMENTAL IMPACTS 
Energy and environmental implications of alternative work 
— (4-day week; staggered or flexible working hours), 
ENERGY CONSERVATION/ETHICS 
Energy ethics, 3:28571 (CONF-770870-) 
ENERGY CONSERVATION/FINANCIAL INCENTIVES 
Conservation investments as a gas utility supply option: 
preliminary analysis, 3:28613 (PB-272336) 


ENERGY DEMAND/ENERGY ANALYSIS 


ENERGY CONSERVATION/FOOD INDUSTRY 
Energy-saving techniques for the food industry (Book; 47 
industries), 3:28578 
ENERGY CONSERVATION/GLOBAL ASPECTS 
World energy resources, 1985-2020: executive summaries of 
reports on resources, conservation, and demand to the 
Conservation Commission of the World Energy Conference 
(Book), 3:28582 
ENERGY CONSERVATION/GOVERNMENT POLICIES 
Role of energy conservation in Canada’s energy ae? 3:28689 
State energy conservation program sourcebook. Volume 
Overview and guide, 3:28684 (PB-271798) 
State energy conservation program sourcebook. Volume 2. State 
energy conservation plan handbook, 3:28685 (PB-271799) 
State energy conservation program sourcebook. Volume 3. 
Grants-in aid management handbook, 3:28686 (PB-271800) 
State energy conservation program sourcebook. Volume 4. 
Program measures and abstracts, 3:28687 (PB-271801) 
State energy conservation program sourcebook. Volume 6. 
Bibliography, 3:28688 (PB-271802) 
Three perspectives on ener, , in industry, 3:28690 
ENERGY CONSERVATIO Y/INDUSTR 
Industrial energy conservation, 3:28567 (CONF.770870-) 
ENERGY CONSERVATION/INFORMATION 
Utilization of energy: information requirements for policy, 3:28590 
(BNL-23643) 
ENERGY CONSERVATION/MANUALS 
State energy conservation program sourcebook. Volume 1. 
Overview and guide, 3:28684 (PB-271798) 
State energy conservation program sourcebook. Volume 2. State 
energy conservation plan handbook, 3:28685 (PB-271799) 
State energy conservation program sourcebook. Volume 3. 
Grants-in aid management handbook, 3:28686 (PB-271800) 
State energy conservation program sourcebook. Volume 4. 
Program measures and abstracts, 3:28687 (PB-271801) 
State energy conservation program sourcebook. Volume 6. 
Bibliography, 3:28688 (PB-271802) 
ENERGY CONSERVATION/MEETINGS 
Energy conservation: theory and practice (Proceedings; 16 
papers), 3:28565 (CONF-770870-) 
ENERGY CONSERVATION/NET ENERGY 
Final report (In support of ERDA net energy analysis program), 
3:28522 (COO-2865-11) 
ENERGY CONSERVATION/OFFICE BUILDINGS 
Evaluation of energy conservation alternatives in an engineering 
office building, 3:28568 (CONF-770870-) 
ENERGY CONSERVATION/PUBLIC OPINION 
Home Energy Savers’ Program: a little time can save a lot of 
money, 3:28573 (HCP/M60839-01) 
ENERGY CONSERVATION/RECOMMENDATIONS 
Energy consumption: fuel utilization and conservation in industry, 
3:28744 (EPA-650/2-75-032-d) 
Recommendations for energy conservation actions social security 
administration, woodlawn complex, 3:28730 (PB-271426) 
ENERGY CONSERVATION/RESEARCH PROGRAMS 
Energy research at the University of California (Booklet), 3:28555 
ENERGY CONSERVATION/SOCIAL IMPACT 
Energy ethics, 3:28571 (CONF-770870-) 
ENERGY CONSUMPTION 
Significance of size reduction in solid waste management. Final 
report, 3:28775 (PB-272096) 
ENERGY CONSUMPTION/ACCIDENTS 
A summary of accidents related to non-nuclear ener By: Executive 
report Fy 1976 (Accident potential analysis), 3:29551 (PB- 
271506) 
ENERGY CONSUMPTION/DATA COMPILATION 
Illinois energy consumption: 1963-1975, 3:28641 (PB-271748) 
ENERGY CONSUMPTION/ECONOMICS 
Does the energy price increase call for a new economy-political 
tool. Conflicting targets: safety, economy, an 
‘environmentality’, 3:28535 
ENERGY CONSUMPTION/ENVIRONMENTAL IMPACTS 
Energy research at the University of California (Booklet), 3:28555 
ENERGY CONSUMPTION/FORECASTING 
Energy and economic benefits of residential energy conservation 
RD and D (Projections to year 2000), 3:28574 (ORNL/CON- 
22 


Model of residential energy use (For period 1970 to 2000), 3:28644 
Projected Illinois energy consumption: 1976a-1980 and 1985, 
3:28642 (PB-271749) 
ENERGY CONSUMPTION/REGIONAL ANALYSIS 
Application analysis of solar total energy to the residential sector. 
Quarterly technical status report, April 1-June 30, 1977, 3:28648 
(ALO/3787-1) 
ENERGY CONSUMPTION/RESEARCH PROGRAMS 
Energy research at the University of California (Booklet), 3:28555 
ENERGY DEMAND/ENERGY ANALYSIS 


Industrial demand for energy. Working paper series, 3:28583 (PB- 
271951) 
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ENERGY DEMAND/FORECASTING 

Alternative developments of energy demand and meeting this 
demand: ee for the next decades, 3:28580 (AED- 
CONF-7 -006) 

Lorendas model documentation. Volume I: mathematical concepts 
and formulation (Lorendas Project, woeeey | of long-range 
energy development and supplies), 3:28584 (PB-272052) 

Model of residential energy use (For period 1970 to 2000), 3:28644 

ORNL residential energy use model, 3:28721 (CONF-780221-1) 

Primary energy substitution models: on the interaction between 
energy and society, 3:28524 

World energy demand to 2020, 3:28588 

ENERGY DEMAND/GLOBAL ASPECTS 

World energy resources, 1985-2020: executive summaries of 
reports on resources, conservation, and demand to the 
Conservation Commission of the World Energy Conference 
(Book), 3:28582 

World energy demand to 2020, 3:28588 

ENERGY EFFICIENCY 


What is energy conservation (Reductions in energy intensity), 
3:28566 (CONF-770870-) 
ENERGY EFFICIENCY/ECONOMIC IMPACT 
Energy and economic benefits of residential energy conservation 
RD and D (Projections to year 2000), 3:28574 (ORNL/CON- 


22) 
ENERGY FACILITIES/ACCIDENTS 
A summary of accidents related to non-nuclear energy. Executive 
report Fy 1976 (Accident potential analysis), 3:29551 (PB- 


271506) 
ENERGY FACILITIES/SITE SELECTION 
Linear-programming approach to county-level energy-scenario 
disaggregation, 3:28519 (BNL-23508) 
ENERGY MANAGEMENT 
Alternatives to oil and gas through energy management, 3:28585 
Role Af the energy audit in energy management, 3:28521 (CONF- 
770870-) 
ENERGY MANAGEMENT/BIBLIOGRAPHIES 
Energy policy and research planning. Volume 1. 1964-1975 (a 
bibliography with abstracts). Report for 1964-1975, 3:28592 
(NTIS/PS-77/0838) 
ENERGY MANAGEMENT/GOVERNMENT POLICIES 
Three perspectives on energy management in industry, 3:28690 
ENERGY MODELS 
Analysis of residential energy use, 3:28645 
Energy-based analysis of alternative production methods and 
cropping systems in the Corn Belt, 3:28640 (NSF/RA-770125) 
rendas model documentation. Volume I: mathematical concepts 
and formulation (Lorendas Project, modeling of long-range 
energy development and supplies), 3:28584 (PB-272052) 
ORNL residential energy use model, 3:28721 (CONF-780221-1) 
ENERGY MODELS/ENERGY SUPPLIES 
Primary energy substitution models: on the interaction between 
energy and society, 3:28524 
ENERGY OPERATORS 
See HAMILTONIANS 
ENERGY POLICY 
Alternatives to oil and gas through energy management, 3:28585 
Energy-economic-international crisis, 3:28596 
Energy policy paper, 3:28646 
Final report (In support of ERDA net energy analysis program), 
3:28522 (COO-2865-11) 
Technical initiatives on early sufficiency in energy, 3:28586 
The impact of energy on strategy: a consolidated report, 3:28589 
(AD-A-044067) 
ENERGY POLICY/BIBLIOGRAPHIES 
Energy policy and research planning. Volume 1. 1964-1975 (a 
bibliography with abstracts). Report for 1964-1975, 3:28592 
(NTIS/PS-77/0838) 
ENERGY POLICY/ECONOMIC IMPACT 
Regional estimates of electricity technology and trade 1963. Final 
report, 3:28629 (PB-272485) 
ENERGY POLICY/GLOBAL ASPECTS 
Perspectives on the pricing of energy, 3:28532 
ENERGY POLICY/INFORMATION NEEDS 
Utilization of energy: information requirements for policy, 3:28590 
(BNL-23643) 
ENERGY POLICY/MARKET 
Suppplying gasoline for tomorrow's cars, 3:28587 
ENERGY POLICY/RECOMMENDATIONS 
CTAB recommendations for a National Energy Program, 3:28591 
(NP-23092) 
ENERGY POLICY/REGIONAL COOPERATION 
Ozarks Region energy alternatives study. Working paper X. State 
~~ aa organization, roles, and responsibilities, 
ENERGY SHORTAGES/ELECTRIC POWER 
National Power Survey. The adequacy of future electric power 
supply: problems and policies, 3:28616 (NP-22891) 
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ENERGY SHORTAGES/EMERGENCY PLAN 

State planning for winter energy emergencies. Final report 1976- 
1977, 3:28515 (PB-271663) 

ENERGY SHORTAGES/ENERGY MANAGEMENT 

Alternatives to oil and rT throu yet ee 3:28585 

ENERGY SHORTAGES/GLOB. 

The impact of energy on strategy: a consolidated report, 3:28589 
(AD-A-044067) 

ENERGY SHORTAGES/PLANNING 

Energy System Analysis Procedure (ESAP). Final report, 3:28518 
(AD-A-044131) 

ENERGY SOURCE DEVELOPMENT/ECONOMIC IMPACT 

A report on regional profile, energy-impacted communities 
(Federal region 8; 188 communities), 3:28529 (PB-271665) 

ENERGY SOURCE DEVELOPMENT/ENERGY ANALYSIS 

Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641) 

ENERGY SOURCE DEVELOPMENT/ENERGY MODELS 

Lorendas model documentation. Volume I: mathematical concepts 
and formulation (Lorendas Project, modeling of long-range 
energy development and supplies), 3:28584 (PB-272052) 

ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 

IMPACTS 

Energy, public choices, and environmental data needs. Final 
report, 3:28543 (PB-272263) 

Energy from the west: a progress report of a technology 
assessment of western energy resource development. Volume I. 
pet report. Final report July 1975-March 1977, 3:28539 
(PB-271752) 


Energy from the west: a progress report of a technology 
assessment of western energy resource development. volume II. 
Detailed analyses and supporting materials. Final report July 
1975-March 1977, 3:28540 (PB-271753) 

Energy from the west: a progress report of a technology 
assessment of western — resource development. Volume 
III. Preliminary ear ysis. Final report July 1975-March 
1977, 3:28541 (PB-271754) 

Energy from the west: a progress report of a technology 
assessment of western energy resource development. Volume 
IV. 4s dices. Final report July 1975-March 1977, 3:28542 
(PB-272243) 

ENERGY SOURCE DEVELOPMENT/FEDERAL 

ASSISTANCE PROGRAMS 

Evaluation of pro Federal assistance for financing 
commercialization of emerging energy technologies, 3:28526 
(EMD-76-10) 

ENERGY SOURCE DEVELOPMENT/FINANCIAL 

INCENTIVES 


Evaluation of pro Federal assistance for financing 
commercialization of emerging energy technologies, 3:28526 
(EMD-76-10) 

ENERGY SOURCE DEVELOPMENT/FINANCING 

Evaluation of pro Federal assistance for financing 
commercialization of emerging energy technologies, 3:28526 
(EMD-76-10) 

ENERGY SOURCE DEVELOPMENT/RESEARCH 

PROGRAMS 

Energy Research and Development Program prepared by the 
Government of the Federal Republic of Germany. Annual 
report, 1976 (Coal; oil; gas; conversion; storage; utilization), 
3:28553 (NP-22634) 

ENERGY SOURCE DEVELOPMENT/SOCIAL IMPACT 

A report on regional profile, energy-impacted communities 
(Federal region 8; 188 communities), 3:28529 (PB-271665) 

Choices in the next energy and social revolution (For 
development of solar as against nuclear fusion), 3:28649 (TID- 


ENERGY SOURCE DEVELOPMENT/TECHNOLOGY 
ASSESSMENT 


Energy from the west: a progress report of a technology 
assessment of western energy resource development. Volume I. 
Summary report. Final report July 1975-March 1977, 3:28539 
(PB-271752) 

Energy from the west: a progress report of a technology 
assessment of western energy resource development. volume II. 
Detailed analyses and supporting materials. Final report July 
1975-March 1977, 3:28540 (PB-271753) 

Energy from the west: a progress report of a technology 
assessment of western energy resource development. Volume 
III. Preliminary policy analysis. Final report July 1975-March 
1977, 3:28541 (PB-271754) 

Energy from the west: a progress report of a technology 
assessment of western energy resource development. Volume 
IV. ——— Final report July 1975-March 1977, 3:28542 
(PB-272243) 

ENERGY SOURCE DEVELOPMENT/WATER 

REQUIREMENTS 

Some remarks on energy-related water issues in the upper 
Colorado River Basin, 3:28550 
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ENERGY SOURCES 
See also NUCLEAR FUELS 
TIDAL POWER 
WASTE HEAT 
WAVE POWER 
WIND POWER 
Resources, affluence, and conservation (Systematic relationship of 
the three), 3:28547 (CONF-770870-) 
ENERGY SOURCES/CHARGES 
Effects of energy price changes on commodity prices, 
interprovincial trade, and employment (Book), 3:28533 
ENERGY SOURCES/ECONOMIC ELASTICITY 
Effects of energy price changes on commodity prices, 
interprovincial trade, and employment (Book), 3:28533 
ENERGY SOURCES/ENERGY MANAGEMENT 
Alternatives to oil and gas through energy management, 3:28585 
ENERGY SOURCES/ENERGY POLICY 
Energy-economic-international crisis, 3:28596 
ENERGY SOURCES/ENVIRONMENTAL EFFECTS 
Approaches to natural resource inventory and analysis on the Oak 
Ridge Environmental Research Park, 3:29379 (ORNL-5304) 
ENERGY SOURCES/GLOBAL ASPECTS 
Energy, metals, and minerals in France in 1976, 3:28552 
World energy resources, 1985-2020: executive summaries of 
reports on resources, conservation, and demand to the 
Conservation Commission of the World Energy Conference 
(Book), 3:28582 
ENERGY SOURCES/INVESTMENT 
Foreign ownership of, influence on, and control of domestic 
energy sources and supply, 3:27784 (PB-271670) 
ENERGY SOURCES/PRODUCTION 
Energy, metals, and minerals in France in 1976, 3:28552 
ENERGY STORAGE 
See also COMPRESSED AIR ENERGY STORAGE 
FLYWHEEL ENERGY STORAGE 
HYDROGEN STORAGE 
MAGNETIC ENERGY STORAGE 
OFF-PEAK ENERGY STORAGE 
ENERGY STORAGE/DESIGN 
Energy storage and transfer system for experimental power 
reactor, 3:29941 
ENERGY STORAGE/MEETINGS 
Energy storage: user needs and technology applications, 3:28481 
(CONF-760212-) 
ENERGY SUPPLIES/CHARGES 
Effects of energy price changes on commodity prices, 
interprovincial trade, and employment (Book), 3:28533 
Perspectives on the pricing of energy, 3:28532 
ENERGY SUPPLIES/ECONOMIC ELASTICITY 
Effects of energy price changes on commodity prices, 
interprovincial trade, and employment (Book), 3:28533 
ENERGY SUPPLIES/ENERGY MANAGEMENT 
Alternatives to oil and gas through energy management, 3:28585 
ENERGY SUPPLIES/ENERGY MODELS 
Lorendas model documentation. Volume I: mathematical concepts 
and formulation (Lorendas Project, modeling of long-range 
energy development and supplies), 3:28584 (PB-272052) 
ENERGY SUPPLIES/FORECASTING 
Alternative developments of energy demand and meeting this 
demand: perspectives for the next decades, 3:28580 (AED- 
CONF-77-002-006) 
Primary energy substitution models: on the interaction between 
energy and society, 3:28524 
ENERGY SUPPLIES/GLOBAL ASPECTS 
World energy resources, 1985-2020: executive summaries of 
reports On resources, conservation, and demand to the 
Conservation Commission of the World Energy Conference 
(Book), 3:28582 
ENERGY SUPPLIES/RECOMMENDATIONS 
CTAB recommendations for a National Energy Program, 3:28591 
(NP-23092) 
ENERGY TRANSPORT 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
ENERGY TRANSPORT/ACCIDENTS 
A summary of accidents related to non-nuclear energy. Executive 
report Fy 1976 (Accident potential analysis), 3:29551 (PB- 
271506) 
ENGINEERING 
See also NUCLEAR ENGINEERING 
ENGINEERING/OCCUPATIONS 
Science and engineering technicians in the United States: 
— of a redefined population, 1972, 3:29979 (ORAU- 
1 


ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
See also MISCIBLE-PHASE DISPLACEMENT 


EQUILIBRIUM PLASMA 


ENHANCED RECOVERY/TECHNOLOGY ASSESSMENT 
Enhanced oil recovery potential in the United States, 3:27799 
(OTA-E-59) 
ENRICHED URANIUM/STORAGE 
Safety analysis of the main vault at TA-41, LASL, 3:27914 (LA- 
6913) 
ENRICHED URANIUM REACTORS 
See BIBLIS-3 REACTOR 
ENSTATITE 
See MAGNESIUM SILICATES 
ENTOMOLOGY 
See INSECTS 
ENVIRONMENT 
Transport and the environment (Book), 3:28546 
ENVIRONMENT/COMPUTER CODES 
A directory of computer software applications: environmental, 
1977. Report for 1970-May 1977, 3:29302 (PB-270018) 
ENVIRONMENT/RESEARCH PROGRAMS 
National Environmental Research Park symposium: natural 
resource inventory, characterization, and analysis, 3:29369 
(ORNL-5304) 
ENVIRONMENT/US ORGANIZATIONS 
Who's Who II in the Interagency Energy/Environment R and D 
Program. Final report, 3:29981 (PB-271507) 
ENVIRONMENTAL EFFECTS/COMPUTER CODES 
A directory of computer software applications: environmental, 
1977. Report for 1970-May 1977, 3:29302 (PB-270018) 
ENVIRONMENTAL EFFECTS/SIMULATION 
A critical technical review of six additional hazard assessment 
models. Final report, 3:29402 (AD-A-044198) 
A directory of computer software applications: environmental, 
1977. Report for 1970-May 1977, 3:29302 (PB-270018) 
ENVIRONMENTAL IMPACT STATEMENTS 
Wind turbine generator system, Block Island, Rhode Island. Draft 
environmental impact statement, 3:28108 (DOE/EIS-0006-D) 
ENVIRONMENTAL IMPACT STATEMENTS/ 
RECOMMENDATIONS 
Guidelines for preparing environmental impact statements on 
noise, 3:29544 (AD-A-044384) 
ENVIRONMENTAL IMPACTS 
Design considerations for the U.S. Nuclear Regulatory 
Commission for the construction of nuclear power generating 
stations in the ocean, 3:28389 
ENVIRONMENTAL POLICY 
Pre-emption and the commerce clause revisited: the 1975 
Washington Tanker Law, 3:28595 
ENVIRONMENTAL POLICY/INFORMATION 
Energy, public choices, and environmental data needs. Final 
report, 3:28543 (PB-272263) 
ENVIRONMENTAL TRANSPORT 
See also ENVIRONMENT 
RADIONUCLIDE MIGRATION 
ENVIRONMENTAL TRANSPORT/RESEARCH PROGRAMS 
Overview of environmental research at the Savannah River 
Laboratory, 3:29377 (ORNL-5304) 
ENZYMES 
See also ATP-ASE 
HEXOKINASE 
HYDROXYLASE 
ISOENZYMES 
Changes in rat renal cortex, isolated plasma membranes and 
urinary enzymes following the injection of mercuric chloride, 
3:29500 
ENZYMES/METABOLISM 
Biotransformation of petroleum hydrocarbons in marine ogranisms 
indigenous to the Arctic and Subarctic, 3:29417 
ENZYMES/OPTICAL PROPERTIES 
Final progress report, 3:29459 (SAN-34P-225X3) 
ENZYMES/PHOTOREACTIVATION 
Final progress report, 3:29459 (SAN-34P-225X3) 
EPITHERMAL REACTORS 
See also FAST REACTORS 
EPITHERMAL REACTORS/DESIGN 
Design considerations for epithermal pulse reactors, 3:28451 
(SAND-77-1470) 
EPRI 
See also ELECTRIC POWER 
EPRI/RESEARCH PROGRAMS 
Perceptions of EPRI: after the facts (Evaluation of EPRI), 3:28620 
Perceptions of EPRI: energy in Washington (Potential effect of 
National Energy Plan on electric power R and D), 3:28621 
Round of response: highlights of 1977 (Analysis of EPRI 1977 
energy accomplishments), 3:28622 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUILIBRIUM PLASMA 
MHD stability for a class of tokamak equilibria with fixed 
boundary, 3:29880 (COO-3077-146) 





ERBIUM 164/HIGH SPIN STATES 


ee yh pice SPIN STATES 
Multi in 1Er, 3:29776 
ERBIUM 1047 164/ROTA] ONAL STATES 
le band in *Er, 3:29776 
ERBI 164/VIBRATIONAL STATES 
Multiple band crossings in ‘Er, 3:29776 
ERB ALLOYS SILE PROPERTIES 
Influence of rare-earth additions on properties of titanium so 
microstructures and —— temperature tensile os nang of Ti- 
6Al-4V with yttrium, erbium, and mischmetal additio: 
Pe > report 1 April 1976-March 1977, 3:28874 (AD- A- 
ERBIUM IRRIDES/SURFACE CONTAMINATION 
Quantitative determination of oe oxide and interfacial metal 
acne o— erbium — films, 3:2890 


ILI/ENZYMES 
= ial progres report 32 rt, 3: aaa Aap 34P-225X3) 


Chemical carcinogens in oa on environment. Benzo(a)pyrenc 
in economically-important bivalve mollusks from Oregon 
estuaries, 3:29446 

Fate of petroleum hydrocarbons from a No. 2 fuel oil spill in a 
seminatural estuarine environment (Oysters, clams), 3:29438 

September 1977 bibliog raphy wih abetracts), Report 1964- 

a io y with abstracts). Report 
Sep 77, 3:29323 7B8-71/0840 
ARINE 


STEMS 
See AQUATIC ECOSYSTEMS 
ETA INS/PARTICLE PRODUCTION 

anti PP — 2°72, 7° eta®, eta°eta® between 1.1 GeV/c and 2.0 
GeV/c (Preliminary angular distributions 1.1 to 2.0 GeV/c, 
total cross sections), 3:29685 

Inclusive cross section of pseudoscalar and vector mesons in anti 
ee (Cross sections), 3:29691 


See ETA MESONS 
ETHANOL/HEAT TRANSFER 
Effect of heater plate thickness on boiling heat-transfer 
a s :29115 


YMERS 
See POLYETHYLENES 
CETIC ACID 
See EDTA 


EUROPEAN ¢ COMMUNITIES 
See also al MARKET 


EUROPEAN COMMUNITIES/ENERGY CONSERVATION 
Proposal for a regulation (EEC) of the Council on granting 
financial assistance for demonstration projects on energy 
conservation. Proposal for a regulation GEO) of the Council on 
granting financial support for projects concerning alternative 
—_ — Information by the Federal Government, 
EUROPIUM BORIDES/WORK FUNCTIONS 
pro te advanced thermionic technology program, 
rt No. 24, 3:28678 (COO-3056-36) 
EVACUATED IE COLLECTORS/EFFICIENCY 
Solar collectors-technique and mode of operation, 3:28028 
(CONF-770246-) 
EVENT TREE ANALYSIS 
See FAILURE MODE ANALYSIS 
EXHAUST GASES/AIR POLLUTION 
Assessment of railroad fuel use and emissions for the regional air 
B re tay a. 3:29330 (PB-271887) 
EX ES/CHEMICAL REACTION KINETICS 
a ai diffusion of aircraft exhausts in the lower 
= * during the first few hours after fly-by, 3:29322 (N- 
EXHAUST GASES/DIRECT ENERGY CONVERSION 
Direct energy — of exhaust fusion plasma by magnetic 
deflection, 3:299 
EXHAUST GASES/REGULATIONS 
= ualit eee requirements of future automobiles, 
28632 (CONF-770870-) 
EXHAUST GASES/STANDARDS 
Car design for  powcner and emissions, 3:28538 (CONF-770870-) 
Fuel uantity requirements of future automobiles, 
3: = J (CONF-770810) 
ON SYSTEMS/DESIGN 
See: cm sapere and + ot monoxide eliminator for 
combustion engines (Patent), 3:28857 
Pollution minimizing device and method for internal combustion 
engines ey 28854 


See oe REACTOR 
See also ATMOSPHERIC EXPLOSIONS 
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CHEMICAL EXPLOSIONS 
NUCLEAR EXPLOSIONS 
EXPLOSIONS/MATHEMATICAL MODELS 
Theoretical and experimental investigation of reaction mechanisms 
of explosives, corrosion, and battery and fuel technology. Final 
report 1 Sep 74-31 Aug 77 (Utah Univ.), 3:28682 (AD-A- 
046641) 


LOSIVES 
See also CHEMICAL EXPLOSIVES 
EXPLOSIVES/THERMAL DIFFUSIVITY 
Thermal diffusivity measurement of temperature sensitive 
materials by an extended pulse technique, 3:28923 (SAND-77- 
0973) 
EXPO TILES 
See SUBCRITICAL ASSEMBLIES 
EXXON LIQUEFACTION PROCESS/ENVIRONMENTAL 


EFFECTS 

EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, August 1-August 31, 1976, 3:27735 
(FE-2353-3) 

EXXON LIQUEFACTION PROCESS/PILOT PLANTS 

EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, August 1-August 31, 1976, 3:27735 
(FE-2353-3) 

EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, September 1-September 30, 1976, 
3:27736 -2353-4) 

EDS coal liquefaction process development: phase ITIA. Monthly 
technical progress report, October 1-October 31, 1976, 3:27737 
(FE-2353-5) 

EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, November 1-November 30, 1976, 
3:27738 (FE-2353-7) 

EDS coal liquefaction process development: phase ITIA. Monthly 
technical progress report, December 1-December 31, 1976, 
3:27739 2353-8) 

EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, January 1-January 31, 1977, 3:27740 
(FE-2353-10) 

EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, February 1-February 28, 1977, 
3:27741 (FE-2353-11) 

EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, March 1-March 31, 1977, 3:27742 
(FE-2353-12) 

EYES/INFECTIOUS DISEASES 

Therapy of experimental herpes simplex keratitis in rabbits with 5- 

iodo-5’-amino-2',5‘dideoxyuridine, 3:29478 


F 


F REGION/ELECTRIC FIELDS 
Self-consistent particle and parallel electrostatic field distributions 
in the magnetospheric-ionospheric auroral region. Interim 
report, 3:29590 (AD-A-044036) 
F REGION/ELECTRON DENSITY 
Some examples of the effects of the poleward F-layer trough wall 
on ground range and azimuth determination in an OTH 
rrr yee system. Report for Oct 76-Jan 77, 3:29591 (AD-A- 
044613 
F-1260 RESONANCES/PARTICLE PRODUCTION 
Partial wave analysis of the reaction anti pp — rho°rho®, wrho®, 
rho°f, and wf in the T(2200) region, 3:29732 
FAILED ELEMENT MONITORS 
Method of detecting a fuel element failure (Patent), 3:28300 
FAILURE MODE ANALYSIS 
Human reliability analysis of dependent events, 3:28450 (SAND- 
77-1396C) 
FALLOUT 
(For radioactive fallout only.) 
See also WASHOUT 
FALLOUT/FORECASTING 
Fallout predictions computed from satellite derived winds. 
onesie and development technical report, 3:29355 (AD-A- 
51 
FALLOUT/MONITORING 
Fallout predictions computed from satellite derived winds. 
ousion and development technical report, 3:29355 (AD-A- 
FALLOUT/RADIATION MONITORING 
KFM: a homemade yet accurate and dependable fallout meter, 
3:29243 (ORNL-5040) 
FAST BREEDER BLANKET FACILITY (FBBF) 
See SUBCRITICAL ASSEMBLIES 
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FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS/ABSORPTION 
Nuclear data development and shield design for neutrons below 60 
MeV, 3:29808 (LA-7159-T) 
FAST NEUTRONS/FLUX DENSITY 
International comparison of flux density measurements for 
monoenergetic fast neutrons (250 KeV, 565 KeV, 2.2 MeV, 2.5 
MeV, 14.8 MeV), 3:29264 
FAST NEUTRONS/KERMA 
International neutron dosimetry intercomparisons, 3:29811 
FAST REACTORS 
See also FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
ZPPR REACTOR 
FAST REACTORS/REACTOR KINETICS 
Impact of ENDF standards on fast reactors, 3:28324 
F INERS/DESIGN 
Nuclear core region fastener arrangement (Patent; PWR), 3:28211 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
India’s nuclear future rests on the FBR, 3:28281 
Status of fast breeder development, 3:28291 
FBR TYPE REACTORS/REACTOR MATERIALS 
Behaviour of materials in fast reactors, 3:28279 
FEDERAL ASSISTANCE PROGRAMS/EVALUATION 
Evaluation of proposed Federal assistance for financing 
commercialization of emerging energy technologies, 5:28526 
(EMD-76-10) 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEED MATERIALS PLANTS/RADIATION MONITORING 
Radiological survey at the inactive uranium mill site near 
Riverton, Wyoming. Final report, 3:27915 (PB-271332) 
FERMILAB ACCELERATOR/EXPERIMENT PLANNING 
Plans for further anti pp physics with the SLAC and Fermilab 
hybrid facilities including external particle identification, 
3:29180 
FERMILAB ACCELERATOR/HYPERON BEAMS 
Antihyperon fluxes in charged hyperon beams, 3:29186 
FERMI-THOMAS MODEL 
See THOMAS-FERMI MODEL 
FERNS 
Dispersion of fern spores into and within a forest (Osmunda, 
Dryopteris, Ambrosia), 3:29382 
FERNS/REPRODUCTION 
Effects of solutions to simulate acidic precipitation on fertilization 
e = bracken fern (Pteridium aquilinum), 3:29506 (ORNL- 
5304) 
FERRATES 
See IRON OXIDES 
FERRATES/PHASE DIAGRAMS 
Interaction of cobalt ferrate (III) with melts of the bismuth 
trioxide-lead monoxide system, 3:28962 (SAND-78-6002) 
FERROELECTRIC MATERIALS/DIELECTRIC PROPERTIES 
Ultrasonic, dilatometric, and dielectric study of uniaxial-stress 
effects in a barium-calcium titanate ceramic, 3:28929 
FERROELECTRIC MATERIALS/MECHANICAL 
PROPERTIES 
Ultrasonic, dilatometric, and dielectric study of uniaxial-stress 
effects in a barium-calcium titanate ceramic, 3:28929 
FERROELECTRIC MATERIALS/PIEZOELECTRICITY 
Boundary effects on the normal-mode responses of linear 
transversely isotropic piezoelectric materials, 3:29820 
FFTF REACTOR 
Response to NRC Q: set 8. FSAR supplement 24, 3:28437 
(HEDL-TI-75001-24) 
FFTF REACTOR/HEAT EXCHANGERS 
High temperature structural design technology: validation. 
Sheortanie progress report for period ending November 30, 1977 
(Inelastic behavior and strain tolerances of stainless steel 304 
and 316 components for LMFBR and FFTF), 3:28270 (WARD- 
HT-3045-31) 
FFTF REACTOR/QUALITY ASSURANCE 
Responses to NRC Q: set 1 quality assurance. FSAR supplement 
15, 3:28394 (HEDL-TI-75001-15) 
FFTF REACTOR/REACTOR CHARGING MACHINES 
Testing of FFTF fuel handling equipment, 3:28411 
FFTF REACTOR/REACTOR CORE RESTRAINTS 
Design of the core support and restraint structures for FFTF and 
CRBRP, 3:28258 (CONF-771217-7) 
FFTF REACTOR/REACTOR CORES 
Core engineering technical progress report, July-September 1977, 
3:28395 (HEDL-TME-77-48) 


FISHES/ULTRASTRUCTURAL CHANGES 


Design of the core support and restraint structures for FFTF and 
CRBRP, 3:28258 (CONF-771217-7) 
FFTF REACTOR/REACTOR SAFETY 
FSAR amendment 14, FSAR revisions: response to NRC Q: set 1, 
quality assurance, 3:28438 (HEDL-TI-75002-14) 
FFTF REACTOR/VALVES 
Development of small sodium valves for the Fast Flux Test 
Facility, 3:28412 
FILM BOILING/MATHEMATICAL MODELS 
Low flow film boiling heat transfer on vertical surfaces. IT. 
Empirical formulations and application to BWR-LOCA 
analysis, 3:28473 
Natural convection film boiling from spheres to saturated liquids, 
an integral approach, 3:29117 
FILM FLOW/CRITICAL HEAT FLUX 
Heat transfer to falling liquid films and film breakdown. I. 
Subcooled liquid films, 3:29112 
Heat transfer to falling liquid films and film breakdown. II. 
Saturated liquid films with nucleate boiling, 3:29113 
FILM FLOW/HEAT TRANSFER 
Heat transfer to falling liquid films and film breakdown. I. 
Subcooled liquid films, 3:29112 
Heat transfer to falling liquid films and film breakdown. II. 
Saturated liquid films with nucleate boiling, 3:29113 
FILMS 
(Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS.) 
FILMS/LIQUID FLOW 
General analysis and illustrative examples of free drainage of 
Newtonian and non-Newtonian films with time-dependent 
rheological parameters, 3:29645 (LA-UR-77-2014) 
FILMS/NUCLEATE BOILING 
Heat transfer to falling liquid films and film breakdown. II. 
Saturated liquid films with nucleate boiling, 3:29113 
FINITE DIFFERENCE METHOD/ERRORS 
Comparison between two error estimation procedures, 3:30000 
(SAND-77-1993C) 
FIREBALL MODEL/MULTIPLE PRODUCTION 
Pion multiplicity distributions in heavy-ion collisions, 3:29742 
FIREBALLS 
See NUCLEAR FIREBALLS 
FIRES/SIMULATION 
Continuing development of the vulnerability model. Final report, 
3:29401 (AD-A-044197) 
FIRST WALL/MAINTENANCE 
Maintainability considerations in fusion reactors, 3:29964 
Remote maintenance considerations for the tokamak Experimental 
Power Reactor, 3:29965 
Remote systems requirements for commercial tokamak fusion 
power reactors, 3:29968 
FISCHER-TROPSCH SYNTHESIS/CATALYSTS 
Transition metal chemistry under high carbon monoxide pressure: 
an infrared spectroscopic study of catalysis in the Fischer- 
Tropsch reactions, 3:27955 (SRO-933-2) 
ES 


See also TROUT 
Comparative sensitivity of eggs, larvae, and adults of the estuarine 
teleosts, Fundulus heteroclitus and Menidia menidia to 
cadmium, 3:29520 
FISHES/CONTAMINATION 
Biotransformation of petroleum hydrocarbons in marine ogranisms 
indigenous to the Arctic and Subarctic, 3:29417 
Effects of petroleum hydrocarbons on marine populations and 
communities, 3:29423 
Food chain transfer of hydrocarbons, 3:29419 
FISHES/ENTRAINMENT 
Entrapment and impingement of fishes by power plant cooling- 
water intakes: an overview, 3:29547 
FISHES/IMPINGEMENT 
Entrapment and impingement of fishes by power plant cooling- 
water intakes: an overview, 3:29547 
Sampling designs and methods for estimating fish-impingement 
losses at cooling-water intakes, 3:29545 (ANL/ES-60) 
FISHES/MIGRATION 
Assessing environmental effects of river fluctuation on the INEL 
National Environmental Research Park, 3:29395 (ORNL-5304) 
FISHES/PATHOLOGICAL CHANGES 
Effects of petroleum hydrocarbon exposure on the structure of 
fish tissues, 3:29422 
FISHES/POPULATION DYNAMICS 
Assessing environmental effects of river fluctuation on the INEL 
National Environmental Research Park, 3:29395 (ORNL-5304) 
FISHES/SAMPLING 
Sampling designs and methods for estimating fish-impingement 
losses at cooling-water intakes, 3:29545 (ANL/ES-60) 
FISHES/ULTRASTRUCTURAL CHANGES 
Effects of petroleum hydrocarbon exposure on the structure of 
fish tissues, 3:29422 





FISSILE MATERIALS 


FISSILE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
interaction with slow neutrons. > 
FISSILE MATERIALS/PRODUCTION 
Materials technology for accelerator production of fissile isotopes, 
3:27870 (ORNL -6156 
FISSILE MATERIALS/RADIOMETRIC ANALYSIS 
Gamma-ray measurements with the segmented scan 
aintenance manual), 3:29260 (LA-7059-M) 
ON CHAMBERS/SENSITIVITY 
International com nm of flux density measurements for 
monoenergetic fast neutrons (250 KeV, 565 KeV, 2.2 MeV, 2.5 
MeV, 14.8 =)? 29264 
FISSION NEUTRONS 
See also PROMPT NEUTRONS 
FISSION NEUTRONS/ENERGY SPECTRA 
Fission reaction rate standards and applications, 3:29788 
a of the ***Cf spontaneous fission neutron spectrum, 
FISSION NEUTRONS/MULTIPLICITY 
Review of anti v for Cf and thermal neutron fission, 3:29790 
FISSION PRODUCT RELEASE 
Analysis of aoe roduct transport under terminated LOCA 
conditions ; BWR), 3:28183 (BMI-NUREG-1990) 
Definition of Ste beet accident radiation source (PWR; 
BWR), 3:28452 (SAND-78-0090) 
a PRODUCTS/FISSION YIELD 
measurement results in standard fields, 3:29796 
FISSI IN PRODUCTS/RADIOACTIVITY TRANSPORT 
Analysis of fission product transport under terminated LOCA 


conditions (PWR; BWR), a 2 a — 1990) 
ION YIELD/MEASURIN ODS 


Fission yields: measurement ies and data status, 3:29787 
FISSIONABLE MATERIALS 


(Materials containing nuclides capable of undergoing fission by any 


process.) 
See also FISSILE MATERIALS 
FISSIONABLE MATERIALS/RADIOMETRIC ANALYSIS 
Gamma-ray measurements with the segmented gamma scan 
(Maintenance manual), 3:29260 (LA-7059-M) 
TEMPERATURE 


See COMBUSTION PROPERTIES 
FLAMES/CHEMICAL COMPOSITION 
Water cooled Raman probe for furnace applications, 3:29280 
(SAND-77-1981) 
FLAMES/LABORATORY EQUIPMENT 
Basic research on mist flammability: Phase I, experimental facility 
— ment. Final report 1 Jun 76-31 Jul 77, 3:28990 (AD-A- 


FLAMES/TEMPERATURE MONITORING 
Water cooled Raman probe for furnace applications, 3:29280 
(SAND-77-1981) 
FLASH POINT 
a COMBUSTION PROPERTIES 


See CASKS 
FLAT PLATE COLLECTORS/COVERINGS 
Effect of dropwise condensation on glass solar properties, 3:28082 
FLAT PLATE COLLECT ORS/DESIGN 
Fiat plate solar energy collector (Patent), 3:28075 
Solar collectors-technique and mode of operation, 3:28028 
(CONF-770246-) 
Solar heater (Patent), 3:28077 
Solar heating panel (Patent), 3:28076 
Solar heat collector (Patent), 3:28074 
FLAT PLATE COLLECTORS/EFFICIENCY 
Solar collectors-technique and mode of operation, 3:28028 
(CONF-770246-) 
FLAT PLATE COLLECTORS/HEAT PIPES 
Solar collectors-technique and mode of operation, 3:28028 
(CONF-770246- 
FLAT PLATE CCLLECTORS/MARKET 
Possibilities and limitations of the economy of solar heating, 
3:28036 (CONF-770246-) 
FLAT PLATE COLLECTORS/PERFORMANCE 
a of predicted performance of constant outlet 
ture and constant mass flow rate collectors, 3:28084 
FLAVO! MODEL/MASS FORMULAE 
~~ amma ataaas interactions generate quark masses, 
FLORIDA/SOLAR ENERGY 
Solar energy commercialization at the state level: the Florida solar 
y water heater program, 3:28064 (PB-270158) 
FLOUR/RADIOPRESE VATION 
Low dose food irradiation at Natick. Technical report, 3:29488 
(AD-A-046622) 
WERS 


Photoperiodism in seedling strains of Lemna perpusilla: juvenility 
without obvious morphological correlates, 3:29484 
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FLOWMETERS 
— gas density measurement using neutron radiography, 
:292 
FLOWMETERS/PULSED NEUTRON TECHNIQUES 
7 hase flow measurement by pulsed neutron activation 
ues, 3:28330 (ANL-NUREG-CT- 78-17) 
FLOWME RS/REVIEWS 
Survey of the utilitarian pee of advanced flow-field diagnostic 
techniques, 3:29277 - ~ ott 1784C) 
FLOWMETERS/TRANSD 
High-temperature aearciede wa transducers for LMFBR ultrasonic 
Barr, 3:28254 (ANL-CT-77-6) 
AS/CLEANING 


payee collection efficiency measurements on an esp installed 
on a coal-fired utility boiler. Final report, 3:28162 (PB-272125) 
Supportive studies in fluidized-bed combustion. Annual report, 
uly 1976-June 1977, 3:27779 (ANL/CEN/FE-77-3) 
FLUE GAS/DESULFURIZATION 
Ammonia absorption/ammonium bisulfate regeneration pilot plant 
for flue gas desulfurization Final report 1966-Feb 77, 3:27757 
(PB-272 
Disposal of oe from nonregenerable flue gas 
desulfurization systems: second progress report. Report for Nov 
72-Nov 75, 3:29383 (PB-271728) 
Flue gas desulfurization installations according to the Saarberg- 
Hoerter Process. First o pe experience, 3:28164 
Marketability of recovered FGD products: fact, fiction, fudge, or 
fraud, 3:27755 (CONF-7710110-) 
FLUE GAS/WASTE HEAT UTILIZATION 
ed materials technology assessment, 3:28759 (ORNL/ 


FLUID INJECTION 
See also MISCIBLE-PHASE DISPLACEMENT 
STEAM INJECTION 
WATERFLOODING 
FLUID INJECTION/VALVES 
oo of injecting fluids into underground formations (Patent), 
7 


FLUIDIZED BED/HEAT TRANSFER 
Effect of bubble behavior on the scale-up of fluidized bed heat 
exchangers. Final report, 3:29141 (TID-27925) 
FLUIDIZED BED REACTORS/MATHEMATICAL MODELS 
“a = fluidized bed silicon deposition process, 3:28913 (N- 
FLUIDIZED-BED COMBUSTION/AIR POLLUTION 
ABATEMENT 
Supportive studies in fluidized-bed combustion. Annual report, 
uly 1976-June 1977, 3:27779 (ANL/CEN/FE-77-3) 
FLUIDIZED-BED COMBUSTION/AIR POLLUTION 
CONTROL 


High-temperature and high-pressure particulate control 
oo Final report May 1976-May 1977, 3:27756 (PB- 
1 
FLUIDIZED-BED COMBUSTION/BURNERS 
0.20-m A my primary burner development report, 3:27877 (GA- 
A-1 ) 
FLUIDIZED-BED COMBUSTION/RESEARCH PROGRAMS 
Supportive studies in fluidized-bed combustion. Annual report, 
uly 1976-June 1977, 3:27779 (ANL/CEN/FE-77-3) 
FLUIDIZED-BED COMBUSTORS/ENVIRONMENTAL 
IMPACTS 
Method for analyzing emissions from atmospheric fluidized-bed 
combustor. Final report September 1976-March 1977, 3:28991 
(PB-271514) 
FLUIDIZED-BED COMBUSTORS/FLUE GAS 
Experimental investigation of no$sub x$ formation in the 
uidized-bed coal combustion, 3:29143 
FLUIDIZED-BED COMBUSTORS/HEAT TRANSFER 
Fluid dynamics of a fluidized bed packed with heat exchangers. 
Annual report, February 1, 1976-Jan anuary 31, 1977. Parts A and 
B, 3:29139 (FE/2256-4) 
FLUIDIZED-BED COMBUSTORS/PERFORMANCE TESTING 
Effect of bubble behavior on the scale-up of fluidized bed heat 
exchangers. Final report, 3:29141 (TID-27925) 
Fluid dynamics of a fluidized bed packed with heat exchangers. 
Annual report, February 1, 1976-Jan anuary 31, 1977. Parts A and 
B, 3:29139 (FE/2256-4) 
FLUIDIZED-BED COMBUSTORS/RESEARCH PROGRAMS 
Fluid dynamics of a fluidized bed iy acked with heat exchangers. 
Annual report, February 1, 1976-January 31, 1977. Parts A and 
B, 3:29139 (FE/2256-4) 
FLUIDIZED-BED COMBUSTORS/USES 
Fluidised bed combustion for the Stirling engine, 3:29142 
FLUIDIZED-BED COMBUSTORS/WASTE HEAT 
UTILIZATION 
Coal pyrolysis by hot solids from a fluidized bed combustor. 
Quarterly progress report, September 1, 1977-November 30, 
1977, 3:27746 (FE-MIT-2295T27-2) 
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FLUORINATED ALIPHATIC HYDROCARBONS 
See also TEFLON 
FLUORINATED ALIPHATIC HYDROCARBONS/ 
PHOTOLYSIS 
Formation of HF in the mercury-sensitized photolysis of 
fluorohydrocarbons, 3:28976 
FLUORINE 18/ISOTOPE PRODUCTION 
Design of a '*F production system at ORNL 86-inch cyclotron, 
3:29190 (ORNL/MIT-258) 
FLUORINE IONS/ELECTRON DETACHMENT 
Study of the photodetachment cross section of F~, 3:29630 
FLUORINE IONS/PHOTOIONIZATION 
Study of the photodetachment cross section of F~, 3:29630 
FLUX CORED ARC WELDING 
See ARC WELDING 
FLY ASH/QUALITATIVE CHEMICAL ANALYSIS 
National survey of elements and radioactivity in fly ashes. 
Absorption of elements by cabbage grown in fly ash-soil 
mixtures, 3:29313 
FLY ASH/RADIOACTIVITY 
National survey of elements and radioactivity in fly ashes. 
Absorption of elements by cabbage grown in fly ash-soil 
mixtures, 3:29313 
FLY ASH/USES 
Development of the Kansk-Achinsk fuel and power complex 
(KATEK) and related problems, 3:28767 
FLYWHEEL ENERGY STORAGE/INFORMATION SYSTEMS 
Bibliographic and numeric data bases for fiber composites and 
matrix materials, 3:28493 (UCRL-79503(Rev. 1)) 
FLYWHEEL ENERGY STORAGE/OFF-PEAK ENERGY 
STORAGE 
Research toward improved flywheel suspension and energy 
conversion systems. Interim technical report 1 July 1975-31 
December 1975, 3:28155 (PB-271413) 
FLYWHEEL ENERGY STORAGE/PERFORMANCE TESTING 
Fiber-composite flywheel development program, 3:28492 (CONF- 
760212-) 
FLYWHEEL ENERGY STORAGE/RESEARCH PROGRAMS 
Fiber-composite flywheel development program, 3:28492 (CONF- 
760212-) 
FLYWHEEL ENERGY STORAGE/TECHNOLOGY 
ASSESSMENT 
Economic and technical feasibility study for energy storage 
flywheels. Final briefing, 3:28495 (CONF-760212-) 
FOILS/CASTING 
— of ultrathin polyethylene foils by film casting, 3:28910 


See also ANIMAL FEEDS 
FLOUR 


MEAT 
MILK PRODUCTS 
FOOD/LOW DOSE IRRADIATION 
Low dose food irradiation at Natick. Technical report, 3:29488 
(AD-A-046622) 
FOOD/RADIOPRESERVATION 
i.ow dose food irradiation at Natick. Technical report, 3:29488 
(AD-A-046622) 
FOOD CHAINS/CONTAMINATION 
Food chain transfer of hydrocarbons, 3:29419 
FOOD CHAINS/RADIONUCLIDE MIGRATION 
Tritium retention by cows and steers and transfer to milk. Final 
report 1970-1971, 3:29390 (PB-271975) 
FOOD INDUSTRY/ENERGY CONSERVATION 
Energy-saving — for the food industry (Book; 47 
industries), 3:28578 
FOOD INDUSTRY/ENERGY CONSUMPTION 
Energy efficiency improvement targets. Food and kindred 
products industry (SIC 20). Volume 4. Final report, 3:28748 
(PB-269833) 
FOOD INDUSTRY/INDUSTRIAL ACCIDENTS 
Development of a centralized early warning detection system 
identifying explosive conditions in grain handling facilities, 
3:29549 (IS-M-114) 
FORESTS 
Dispersion of fern spores into and within a forest (Osmunda, 
Dryopteris, Ambrosia), 3:29382 
FORESTS/AIR POLLUTION 
Bowen ratio estimates of pollutant deposition velocity in a pine 
forest (Deposition velocity of radioactive air pollutants on pine 
forest), 3:29388 (DP-MS-77-72) 
FORESTS/MANAGEMENT 
Energy manual for parks: a handbook for interpreters and 
naturalists, 3:28545 
FORESTS/PINES 
Bowen ratio estimates of pollutant deposition velocity in a pine 
forest (Deposition velocity of radioactive air pollutants on pine 
forest), 3:29388 (DP-MS-77-72) 


FOUNDATIONS/DYNAMIC LOADS 


FORMALDEHYDE/TOXICITY 

Health hazard evaluation determination report Number 76-38-326, 

Rycraft, Inc., Corvallis, Oregon, 3:29529 (PB-273748) 
FOSSIL-FUEL POWER P 

Experimental assessment of halogenated organics in waters from 
cooling towers and once-through systems, 3:29403 (CONF- 
771070-2) 

FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 

Chemistry, dispersion, and transport of air pollutants emitted from 
fossil fuel power plants in California. Ground level pollutant 
measurement and analysis. Final report, 3:29340 (PB-272293) 

FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 

CONTROL 

Flue gas desulfurization installations according to the Saarberg- 
Hoerter Process. First operational experience, 3:28164 

FOSSIL-FUEL POWER PLANTS/BOILE 

Energy utilization of solid waste at small naval bases: an economic 
decision model and comparison of two types of systems. 
Technical note Jul 74-Jul 75, 3:27966 (AD-B-016588) 

ERDA’s coal-oil mixture combustion 5 am, 3:29145 

FOSSIL-FUEL POWER PLANTS/B 
Combustion of coal-oil slurry in a 100-h firetube boiler, 3:28157 
FOSSIL-FUEL POWER PLANTS/ LING SYSTEMS 

Bromine chloride: an alternative to chlorine for fouling control in 
condenser cooling systems. Final report May 76-Jan 77, 3:28121 
(PB-271968) 

Heat extraction system of the Uglegorsk Thermal Electric Power 
Plant, 3:28120 (ORNL-tr-4488) 

FOSSIL-FUEL POWER PLANTS/DESIGN 

Steam power plant (Patent), 3:28119 

FOSSIL-FUEL POWER PLANTS/ECONOMICS 

Effects of the establishment and operation of a coal-fired power 
plant on coal production and the number of people employed, 
3:28152 

FOSSIL-FUEL POWER PLANTS/ELECTROSTATIC 

PRECIPITATORS 

Raising the efficiency of the operation of electric precipitation in 
trapping ekibastuz coal ash, 3:28135 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

EFFECTS 

Characterization of trace element emissions from coal-fired power 
plants, 3:29344 (UCRL-80412) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

IMPACT STATEMENTS 

Ghent Generating Station units 3 and 4, Ghent, Ky. Draft 
environmental impact statement, 3:29454 (PB-272013) 

FOSSIL-FUEL POWER PLANTS/FLUE GAS 

Ammonia absorption/ammonium bisulfate regeneration pilot plant 
for flue gas desulfurization. Final report 1966-Feb 77, 3:27757 
(PB-272304) 

Disposal of by-products from nonregenerable flue gas 
desulfurization systems: second progress report. Report for Nov 
72-Nov 75, 3:29383 (PB-271728) 

Marketability of recovered FGD products: fact, fiction, fudge, or 
fraud, 3:27755 (CONF-7710110-) 

Particulate collection efficiency measurements on an esp installed 
on a coal-fired utility boiler. Final report, 3:28162 (PB-272125) 

FOSSIL-FUEL POWER PLANTS/PLUMES 

Tracer study of power plant emission transport and dispersion 
from the Oxnard/Ventura Plainlain. Final report, 3:29327 (PB- 
271511) 

FOSSIL-FUEL POWER PLANTS/RADIATION HAZARDS 

Radiation risks from plutonium recycle, 3:29494 

FOSSIL-FUEL POWER PLANTS/REFUSE DERIVED FUELS 

Environmental effects of burning solid waste as fuel, 3:27967 (IS- 
M-124) 

FOSSIL-FUEL POWER PLANTS/SCRUBBERS 

Dual alkali test and evaluation program. Volume III. Prototype 
test program--Plant Scholz. Final report May 73-Apr 77, 
3:28161 (PB-272109) 

FOSSIL-FUEL POWER PLANTS/SITE SELECTION 

Analytical multiobjective decision-making techniques and power 
plant siting: a survey and critique, 3:29392 (ORNL-5288) 

Power plant siting (a bibliography with abstracts). Report for 
1964-Sep 77, 3:28388 (NTIS/PS-77/0868) 

FOSSIL-FUEL POWER PLANTS/STRESS CORROSION 

Brittle fracture in the shield tubes of steam generators with natural 
circulation, 3:28130 

FOSSIL-FUEL POWER PLANTS/TOPPING CYCLES 

Potassium vapor topping cycle. Technical a report, July 1, 

1977-September 30, 1977, 3:28125 (ORNL/TM-6 158) 
FOSSIL-FUEL POWER PLANTS/WASTE PRODUCT 

UTILIZATION 

Development of the Kansk-Achinsk fuel and power complex 
(KATEK) and related problems, 3:28767 

FOUNDATIONS/DYNAMIC LOADS 
= — interaction in the design of offshore platforms, 
:2915 





FOUNDATIONS/MATERIALS 


FOUNDATIONS/MATERIALS 
Nonmetallic materials ~_< offshore engineering, 3:29166 
FOUNDATIONS/SEA B 
Nonmetallic materials for —_— engineering, 3:29166 
FOUNDATIONS/STRESS ANALYS 
Method for static analysis of pile-foundation su 
interaction in fixed offshore platforms, 3:291 
FOWL 
See also DUCKS 
FOWL/RADIOPRESERVATION 
Low dose food irradiation at Natick. Technical report, 3:29488 
2 


tructure 


Energy, metals, and minerals in France in 1976, 3:28552 
FRAN ‘AL INDUSTRY 

Energy, metals, and minerals in France in 1976, 3:28552 
FRAN INDUSTRY 


Energy, metals, and minerals in France in 1976, 3:28552 
FRANCE/POLLUTION LAWS 
Legal pare b of air eral Republic caused by the industry in France 
and in the ublic of Germany, 3:29366 
FRANCIUM BT / NUK OP. 
Nuclear data sheets for A= ir, 3:29781 
FRANCIUM 209/NUCLEAR PROPERTIES 
Nuclear data sheets for A=209, 3:29782 
FRANCO-GERMAN HIGH FLUX REACTOR 
See GRENOBLE REACTOR 
CONVECTION 


See NATURAL CONVECTION 
FREE RADICALS 
See RADICALS 
FREIGHT PIPELINES/ECONOMIC ANALYSIS 
Transport of solid commodities via freight pipeline: cost and level 
of service comparison. Volume I. First year final report (Slurry, 
yy en and hydro-capsule), 3:28634 (DOT- 
Transport of solid commodities via freight pipeline: cost 
estimating eoocy Volume III, 2 A and B. First year 
final report, 3:28636 (DOT-TST-76T- 
FREIGHT PIPELINES ENVIRONMENTAL at ll 
Transport of solid commodities via freight pipeline: im: 
assessment. Volume V. First year final report, 3: 28638 ( (DOT- 
TST-76T-39) 
FREIGHT PIPELINES/FEASIBILITY STUDIES 
Transport of solid commodities via freight pipeline: cost “s — 
of service comparison. Volume I. First year final meet Oe 
oe, eee and hydro-capsule), 3:28634 (Dor. 
ST-76T- 
Transport of sid commodities via freight pipeline: demand 
ysis methodology. Volume IV. First year final report, 
3: 28637 (DOT-TST-76T-38) 
Transport of solid commodities via freight pipeline: i 
assessment. Volume V. First year final report, 3: 98648 (DOT- 
TST-76T-39) 
FREIGHT PIPELINES/MARKETING RESEARCH 
Transport of solid commodities via freight pipeline: demand 
ysis methodology. Volume IV. First year final report, 
3:28637 837 (DOT-TST-76T-38) 
FREIGHT PIPELINES/RELIABILITY 
Transport of solid commodities via freight pipeline: freight 
pipeline technology. Volume II. First year final report (Slurry, 
a, a and hydro-capsule), ey 28635 (DOT- 


FREIGHT | PIPELINES/TECHNOLOGY ASSESSMENT 
Transport of solid commodities via freight pipeline: freight 
pipeline technology. Volume II. First year final report (Slurry, 
es, eben and hydro-capsule), 3:28635 (DOT- 
FRESH WATER CHLORINATION 
Problems in freshwater chlorination: aw status and future 
riorities, 3:29394 (CONF-771070-3) 
FRESH WATER ECOSYSTEMS 


See AQUATIC ECOSYSTEMS 
LENS/PERFORMANCE 
Overall efficiency of a solar collector using a Fresnel lens and 
thermoelectric module to generate electrical power, 3:28002 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
FUEL ASSEMBLIES/DESIGN 
ee fuel element sub-assemblies (Patent; LMFBR), 
FUEL ASSEMBLIES/FLUID FLOW 
Thermal-hydraulic evaluation of advanced wire-wrap assemblies 
(LMFBR), 3:28295 
FUEL ASSEMBLIES/HEAT TRANSFER 
Thermal-hydraulic evaluation of advanced wire-wrap assemblies 
(LMFBR), 3:28295 
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FUEL ASSEMBLIES/MECHANICAL TESTS 
— — testing of a nuclear fuel assembly (PWR), 
FUEL ASSEMBLIES/SPACERS 
Grid lattice structure (Patent), 3:28361 
Nuclear reactor seismic fuel assembly grid (Patent), 3:28364 
FUEL ASSEMBLIES/SWELLING 
Zircaloy growth: application of pes f irradiation growth 
correlations for the calculation of fuel assembly and § fuel rod 
wth allowances, 3:28201 (CENPD-198-NP(Suppl.1)) 
BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS/DEFORMATION 
Transient deformation properties of Zircaloy for LOCA 
simulation. Final report, Volume 1 (BWR; PWR), 3:28432 
(EPRI-NP- a Ma 1)) 
FUEL CANS/DESIGN 
Prevention of fuel rod ballooning in nuc 
FUEL CANS/EDDY CURRENT 
Eddy-current examination of irradiated fuel elements at the Hot 
Fuel Examination Facility (LMFBR), 3:28293 
Nondestructive examination of irradiated fuel rods i, 
= and probe eddy-current systems (BWR; PWR), 
FUEL CANS/PERFORMANCE TESTING 
Transient deformation properties of Zircaloy for LOCA 
simulation. Final report, Volume 1 (BWR; PWR), 3:28432 
(EPRI-NP-526(Vol.1)) 
FUEL CANS/STRAINS 
— At. the Zircaloy clad of fuel pins in loss-of-coolant accidents, 
:2 


CELLS 

See also ACID ELECTROLYTE FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
HYDROGEN FUEL CELLS 
REGENERATIVE FUEL CELLS 

FUEL CELLS/CATHODES 
Theoretical and experimental investigation of reaction mechanisms 

of explosives, corrosion, and battery and fuel technology. Final 

report 1 Sep 74-31 Aug 77 (Utah Univ.), 3:28682 (AD-A- 

046641 


) 
FUEL CELLS/ELECTROLYTES 
A survey of the use of ceramics in battery and fuel cell 
applications. Final report Jan-Jun 77, 3:28507 (AD-A-044888) 
CONSUMPTION/DATA COMPILATION 
Illinois energy consumption: 1963-1975, 3:28641 (PB-271748) 
FUEL CONSUMPTION/FORECASTING 
Projected Illinois energy consumption: 1976a-1980 and 1985, 
3:28642 (PB-271749) 
FUEL CONSUMPTION/STATISTICS 
Highway statistics, 1975. Section 1. Vehicles, drivers and fuels. 
Annual rt No. 31, 3:28516 (PB-271953) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also PLUTONIUM RECYCLE 
FUEL CYCLE/COMPARATIVE EVALUATIONS 
Use of thorium in power reactors, 3:28313 
FUEL CYCLE, INOMICS 
Alternate fuel cycles in HTGRs, 3:28239 
Review of nuclear fuel cycle alternatives including ce: 
features pertaining to weapon proliferation, 3: 2312 (SA (SAND- 77- 
172 
FUEL CYCLE/FEASIBILITY STUDIES 
Review and evaluation of available critical experiment data for 
HTGR non-proliferation fuel cycles, 3:28307 (GA-A-14593) 
FUEL CYCLE/FORECASTING 
Evaluation of fuel cycle options for plutonium utilization: 1975 
study. Final report, 3:28309 (PB-271491) 
Evaluation of fuel cycle options for plutonium utilization: 1976 
study. Final report, 3:28310 (PB-271492) 
Evaluation of fuel cycle options for plutonium utilization: 1977 
study. Final rt, 3: eld (PB-271493) 
FUEL CYCLE/INTERNATI INAL COOPERATION 
Nuclear fuel cycle: sete oe market, international constraints 
and international cooperation, 3:27922 (CONF-770387-) 
FUEL CYCLE/P: G 
Review of nuclear fuel cycle alternatives including certai 
— pertaining to weapon proliferation, 3:28312 (SAND- 77- 


1727) 
FUEL CYCLE/PROLIFERATION 
Nuclear weapons proliferation problem: can we lead without 
leadership, 3:27927 (CONF-770387-) 
FUEL CYCLE/RESEARCH PROGRAMS 
Chemical Engineering Division Fuel Cycle Programs: October- 
December 1976, 3:27874 (ANL-77-36) 
FUEL CYCLE/SAFEGUARDS 
Fuel cycle technical options for controlling nuclear proliferation, 
3:27928 (CONF-770387-) 


~¥ power plants, 3:28363 
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Nuclear fuel cycle: international market, international constraints 
and international coo) tion, 3:27922 (CONF-770387-) 
FUEL ECONOMY/REG TIONS 
Fuel NE. 770830.) requirements of future automobiles, 
3:2 632 (CO! -77087! 
FUEL ELEMENT CLUSTERS/FLOW BLOCKAGE 
Breeder reactor safety and core systems programs. Progress 
report, July-September 1977 (Thermal-Hydraulic-Out-of- 
Reactor Safety Facility), 3:28448 (ORNL/TM-6158) 
FUEL ELEMENT CLUSTERS/FLUID FLOW 
Coolant mixing in LMFBR rod bundles and outlet plenum mixing 
transients. Progress report, March 1, 1977-May 31, 1977, 
3:28261 (COO- 2245-50) 
Turbulent interchange in triangular array bare rod bundles, 
3:28260 (COO- 2945-45TR) 
ELEMENT FAILURE/SIMULATION 
Breeder reactor safety and core systems programs. Progress 
report, July-September 1977 (Thermal-Hydraulic-Out-of- 
Reactor Safety Facility), 3:28448 (ORNL/TM-6158) 
ELEMENTS 


See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
FUEL ELEMENTS/DESIGN 
Nuclear fuel element (Patent; BWR; PWR), 3:28195 
Nuclear fuel element and method for making same (Patent; 
HTGR), 3:28235 
FUEL ELEMENTS/DISPLACEMENT GAGES 
Design calculations for eddy-current dis OTe sensors for 
Chalk River Nuclear Laboratories (AECL), 3:28244 (ORNL/ 
160 


TM-6160) 
FUEL ELEMENTS/FABRICATION 
oo and method for assembling fuel elements (Patent; 
GR), 3:28234 


Method of making a graphite fuel element having carbonaceous 
fuel bodies (Patent), 3:27873 
Nuclear fuel element and method for making same (Patent; 
HTGR), 3:28235 
FUEL ELEMENTS/GETTERS 
Nuclear fuel element (Patent), 3:28367 
Zr-Ni-Ti getter for nuclear fuel element (Patent), 3:28366 
FUEL ELEMENTS/NONDESTRUCTIVE TESTING 
Nondestructive analysis of irradiated fuels (BWR; PWR; 
LMFBR), 3:28186 (HEDL-SA-1350) 
FUEL ELEMENTS/PERFORMANCE TESTING 
Reactor development program progress report, Jan 1978, 3:28423 
(ANL-RDP-67 
FUEL ELEMENTS/POWER DENSITY 
genes Bed nuclear reactor fuel (Patent; BWR), 3:28196 
FUEL ELEMENTS/REACTOR MATERIALS 
Assessment of grade H-451 graphite for replaceable fuel and 
reflector elements in HTGR, 3:28232 (GA-A-14690) 
FUEL FABRICATION PLANTS 
Reprocessing of thorium-containing nuclear fuels. Annual activity 
report, July 1, 1975-June 30, 1976 (JUPITER; VENUS; fuel 
ae refabrication; waste treatment), 3:27887 (GERHTR- 
FUEL FEEDING SYSTEMS/DESIGN 
a oy feeding a reactor for the pressure gasification of coal, 
: 1 
FUEL GAS 
See also HIGH BTU GAS 
FUEL GAS/ODORIZATION 
—_ adsorption of odorants - sensing the odorant in rooms, 


FUEL GAS/SYNTHESIS 
Apparatus for reforming combustible into gaseous fuel by reaction 
with decomposition product of hydrogen peroxide (Patent; 
reforming organic materials such as petroleum products, coal 
and related products, and wastes), 3:27956 
Pyrolytic conversion of agricultural and forestry wastes in Ghana: 
a = study, 3:27958 (PB-271392) 


See also HEATING OILS 
RESIDUAL FUELS 
FUEL OILS/BIOLOGICAL ACCUMULATION 
Accumulation and depuration of No. 2 fuel oil by the soft shell 
clam, Mya arenaria L, 3:29437 
FUEL OILS/BIOLOGICAL EFFECTS 
Effects of certain petroleum products on reproduction and growth 
of dey otes and juvenile stages of the alga Fucus edentatus de la 
att haeophyceae: Fucales), 3:29424 
ects of external — of fuel oil on hatchability of 
mallard eggs, 3:294 
Effects of external oO of No. 2 fuel oil on Common Eider 
eggs, 3:29428 


FUELS 


Interactive effects of temperature, salinity shock, and chronic 
exposure to No. 2 fuel oil on survival, development rate, and 
respiration of the horseshoe crab, Limulus polyphemus, 3:29431 

FUEL OILS/COMBUSTION 
Combustion of coal-oil slurry in a 100-hp firetube boiler, 3:28157 
ERDA’s coal-oil mixture combustion program, 3:29145 

FUEL OILS/SYNTHESIS 

Pyrolytic conversion of agricultural and forestry wastes in Ghana: 

a feasibility study, 3:27958 (PB-271392) 
PELLETS/FABRICATION 

Fugitive binder for nuclear fuel materials (Patent), 3:28362 

Microparticle dis rt, 3:29959 
FUEL PINS/DIMENSIONS 

Fuel pin profilometry adaptation of an existing cutoff saw, 3:29034 
FUEL PINS/REMOTE HANDLING 

Fuel pin profilometry adaptation of an existing cutoff saw, 3:29034 
FUEL LS/DESIGN 

Fuel handling and storage system for large commercial LMFBRs, 
3:28294 

FUEL POOLS/MODIFICATIONS 
Planning, site preparation, and installation considerations for 
spent-fuel storage expansion (BWR; PWR), 3:28200 
FUEL REPROCESSING PLANTS 
See also BARNWELL FUEL PROCESSING PLANT 
IDAHO CHEMICAL PROCESSING PLANT 
WEST VALLEY PROCESSING PLANT 

Reprocessing of thorium-containing nuclear fuels. Annual activity 
report, July 1, 1975-June 30, 1976 (JUPITER; VENUS; fuel 
particle refabrication; waste treatment), 3:27887 (GERHTR- 


183) 
FUEL REPROCESSING PLANTS/DESIGN 
Remote systems and remote maintenance of a reprocessing plant 
in Japan, 3:27882 
Review of remote handling experience and 7 ina 
reprocessing plant in the United Kingdom, 3:278 
FUEL REPROCESSING PLANTS/HOT CELLS 
Hot-cell facilities and techniques for fuel reprocessing studies at 
the Gesellschaft fuer Kernforschung, Karlsruhe, 3:27883 
FUEL REPROCESSING PLANTS/MAINTENANCE 
Remote systems and remote maintenance of a reprocessing plant 
in Japan, 3:27882 
FUEL REPROCESSING PLANTS/RADIATION 
MONITORING 
Radioactive airborne effluent measurement and monitorin, yoy ey 
of reprocessing and waste treatment facilities, 3:27913 ( 
3049-9 


) 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 
PROCESSING 
Conversion of fuel hulls to zirconate ion exchangers for 
stabilization of wastes from the thorium fuel cycle, 3:27879 
(SAND-78-0323C) 
FUEL REPROCESSING PLANTS/REMOTE HANDLING 
Review of remote handling experience and philosophy in a 
reprocessing plant in the United Kingdom, 3:27881 
FUEL REPROCESSING PLANTS/REMOTE HANDLING 
EQUIPMENT 
Hot-cell facilities and techniques for fuel reprocessing studies at 
the Gesellschaft fuer Kernforschung, Karlsruhe, 3:27883 
FUEL RODS/PERFORMANCE TESTING 
Experiment data report IFA-226 postirradiation examination 
(PWR, BWR), 3:28193 (TREE-NUREG-1173) 
FUEL RODS/SUPPORTS 
Configuration for fixing fuel rods of nuclear reactors and the like 
(Patent), 3:28365 
FUEL RODS/SWELLING 
Zircaloy growth: application of Zircaloy irradiation growth 
correlations for the calculation of fuel assembly and fuel rod 
growth allowances, 3:28201 (CENPD- aa 1)) 
FUEL RODS/TEMPERATURE DISTRIBUTIO 
Consequences of a step variation in coolant nO on a fuel 
rod with cladding, 3:28321 
FUEL SLURRIES/VISCOSITY 
Solvent Refined Coal (SRC) Process. Quarterly technical pro 
report, July 1, 1977-September 30, 1977, 3:27733 (FE-496-143) 
FUEL SUBSTITUTION/ECONOMICS 
Perspectives on the pricing of —! 3:28532 
FUEL SUBSTITUTION/SOCIAL IMPACT 
Choices in the next energy and social revolution (For 
wn of solar as against nuclear fusion), 3: 28649 (TID- 
28197 
FUELS 
See also AUTOMOTIVE FUELS 
AVIATION FUELS 
FUEL GAS 
HYDROGEN FUELS 
JET ENGINE FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 





FUELS/ATOMIZATION 


THERMONUCLEAR FUELS 
FUELS/ATOMIZATION 
Selection of the similarity criterion in investigation of the fineness 
pvt —_— by air-atomizing burners with film flow, 
:291 


See AEROSOLS 
FURNACES 
See also ARC FURNACES 
BLAST FURNACES 
ELECTRIC FURNACES 
GAS GENERATORS 
OIL FURNACES 
FURNACES/CONTROL 
Limits of control of air supply conditions of the furnace of a 
pulverized coal-fired boiler, 3:29146 
FURNACES/OPERATION 
Full scale testing of energy production from solid waste, 3:28816 
Results of investigation of vortical low-temperature combustion of 
furnace brown coal, 3:28156 
FURNACES/REFUSE DERIVED FUELS 
Full scale testing of energy production from solid waste, 3:28816 
FURNACES ERA MONITORING 
Water cooled Raman probe for furnace applications, 3:29280 
(SAND-77-1981) 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GAGES (STRAIN) 
See STRAIN GAGES 
GALLIUM/AIR POLLUTION 
Characterization of trace element emissions from coal-fired power 
plants, 3:29344 (UCRL-80412) 
GALLIUM/AUGER EFFECT 
L23-M/sub 4,5/M/sub 4,5/ principal and satellite Auger spectra of 
Cu, Zn, and Ga, 3:29603 
ALLIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Physical properties of solids, 3:28878 (ORNL-5328) 
GALLIUM ARSENIDES/ELECTRONIC STRUCTURE 
Self-consistent calculations of interface states and electronic 
— of the (110) interfaces of Ge-GaAs and AlAs-GaAs, 
GALLIUM ARSENIDES/INTERFACES 
Self-consistent calculations of interface states and electronic 
peg of the (110) interfaces of Ge-GaAs and AlAs-GaAs, 
GALLIUM PHOSPHIDES/TRANSITION TEMPERATURE 


Superconductivity of gallium phosphide at 4 pressure, 3:28933 
G DOSIMETRY/STANDARDIZATIO 
Personnel dosimetry ena studies at the ORNL Health 
Physics Research Reactor, 3:29254 (CONF-771209-7) 
GAMMA SOURCES 
(See also specific radioisotopes.) 
See also COSMIC GAMMA SOURCES 
GAMMA SOURCES/RADIATION MONITORING 
Radioactivity in Mississippi River water. Completion report, 
3:29451 (PB-272042) 
SPECTROM 


Gamma-ray measurements with the segmented gamma scan 
(Maintenance manual), 3:29260 (LA-7059-M) 
GARNETS/COMPRESSION STRENGTH 
Hydrostatic compression of the synthetic garnets, pyrope and 
almandine, 3:29562 
GAS CHROMATOGRAPHY/INTERFERING ELEMENTS 
Standardization of stationary source method for vinyl chloride. 
Final report, 3:29328 (PB-271513) 
GAS CHROMATOGRAPHY/QUALITY ASSURANCE 
Standardization of stationary source method for vinyl chloride. 
Final rt, 3:29328 (PB-271513) 
GAS COMP IRS/CONTROL SYSTEMS 
= for compressor stations in natural gas networks, 


GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 

GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 

GAS COOLED REACTORS 
See also GCFR REACTOR 
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GCFR TYPE REACTORS 
HTGR TYPE REACTORS 
GAS COOLED REACTORS/COATED FUEL PARTICLES 
Calculation of the temperature field in the fuel microelements of 
nuclear reactors, 3:28242 
GAS COOLED REACTORS/FEASIBILITY STUDIES 
Maritime applications of an advanced gas-cooled reactor 
f ulsion system, 3:28419 
GA LED REACTORS/SPECIFICATIONS 
Maritime applications of an advanced gas-cooled reactor 
ulsion system, 3:28419 
GA LED REACTORS/STEAM GENERATORS 
Steam generator plant heated by a fluid, —— coolant circuit 
of a led heat source (Patent), 3:28368 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW/HEAT FLUX 
Temperature and concentration profiles in transient gas flows by 
rotational Raman scattering, 3:29118 


GAS FLOW/NEUTRON IOGRAPHY 
— = gas density measurement using neutron radiography, 
:2' 


GAS FLOW/TEMPERATURE DISTRIBUTION 
Temperature and concentration profiles in transient gas flows by 
rotational Raman scattering, 3:29118 
GAS FUELED REACTORS, CTOR KINETICS 
— of a mixed-flow gas-core reactor, 3:28318 (LA-7036- 
GAS GENERATORS 
a hydrogenation of pyboccholo3 a neerqvomnt formations 
atent; generator in borehole), 3: 
GAS LASERS 


See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
HELIUM-NEON LASERS 
GAS LASERS/CHEMICAL REACTION KINETICS 
AmF* radiative lifetime measurement, 3:29063 
GAS LASERS/DESIGN 
High-pressure tunable atomic gas lasers, 3:29089 
ite light laser, 3:29106 
GAS LASERS/ENERGY-LEVEL TRANSITIONS 
Determination of atomic constants and collision cross sections by 
the method of level crossing in gas lasers, 3:29086 
GAS LASERS/EXCITATION 
Gas laser with solar excitation, 3:29100 
GAS LASERS/FREQUENCY SELECTION 
Generation of continuously tunable laser sidebands in the 
submillimeter region, 3:29065 
GAS LASERS/PERFORMANCE 
Investigation of diatomic cesium as a laser medium by absorption 
and fluorescence spocemeeeeey 3:29059 (AD-A-046354) 
TESTING 


GAS LASERS/PERFORMAN 
Theoretical and experimental study of fast-discharge-driven rare 
gas ew . Final technical report, 3:29062 (UCRL- 
13816) 


GAS LASERS/STIMULATED EMISSION 
Apparatus for investigating stimulated emission from explosively 
formed metal vapors, 3:29095 
GAS SPILLS/HAZARDS 
Scale effects in LNG hazard analysis and testing. Progress report, 
December 1, 1976-August 31, 1977 (Effect of size on hazards), 
3:27837 (COO/4204-1) 
GAS TURBINES/CONTROL EQUIPMENT 
Fuel control equipment for gas generator of a gas turbine plant 
(Patent), 3:29148 
GAS TURBINES/DESIGN 
Advanced industrial gas turbine technology readiness 
demonstration program. Phase I. Design study. Final report, 
3:28996 (HCP/T 5035-1) 
a selection of optimal dimensions of vortex chambers, 
:28 
GAS TURBINES/ECONOMICS 
Efficiency considerations for future marine gas turbines, 3:28742 
GAS TURBINES/EFFICIENCY 
Efficiency considerations for future marine gas turbines, 3:28742 
GAS TURBINES/ENVIRONMENTAL IMPACT STATEMENTS 
Standards support and environmental impact statement. volume 1: 
— of performance for stationary gas turbines, 
:28163 (PB-272422) 
GAS TURBINES/EXHAUST GASES 
Standards support and environmental impact statement. volume 1: 
roposed standards of performance for stationary gas turbines, 
:28163 (PB-272422) 
GAS TURBINES/FLOW RATE 
Investigation of flowrate characteristics of gas turbines, 3:28133 
GAS TURBINES/FUELS 
Heavy-fuel flame radiation in gas turbine combustors--exploratory 
results, 3:28752 
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GAS TURBINES/HEAT EXCHANGERS 
Improved ceramic heat exchange material, 3:28824 (CONS/733-1) 
GAS" TURBINES/PLANNING 
Nuclear turbine power plant activities in the united states 
(HTGR), 3:28237 
GAS TURBINES/RESEARCH PROGRAMS 
Baseline Gas Turbine Development Program. Nineteenth 
quarterly progress report, 3:28825 (COO-2749-19) 
Research program on components for closed cycle gas turbine 
— machinery. Final report 17 May-17 Aug 76, 3:28823 
A-044626) 
GAS TURBINES/TURBULENT FLOW 
Development of turbulent and nonstationary flow pulsations in 
turbines, 3:29120 
AS UTILITIES/ACCOUNTING 
Evaluation of the Federal Power Commission's rulemaking on 
utilities’ construction work in pro pases 3:28527 (EMD-77-7) 
GAS UTILITIES/ENERGY CONS 
Conservation investments as a gas wR supply option: 
reliminary analysis, 3:28613 (PB-272336) 
GAS UTILITIES/RATE STRUCTURE 
Evaluation of the Federal Power Commission’s rulemakin 
utilities’ construction work in progress, 3:28527 (EMD-77- 7) 
GASEOUS ——— PLANTS 
See also ORGDP 
GASEOUS DIFFUSION PLANTS/PROCESS CONTROL 
Method and apparatus for rapid adjustment of process gas 
inventory in gaseous diffusion cascades (Patent), 3:27871 
GASEOUS W 
See also EXHAUST GASES 
FLUE GAS 
OFF-GAS SYSTEMS 
GASEOUS WASTES/ALPHA DETECTION 
—— controlled direct air sample counting, 3:29360 (RFP- 
435 


GASEOUS WASTES/ENVIRONMENTAL EFFECTS 
Input of low-molecular-weight hydrocarbons from petroleum 
—_— into the Gulf of Mexico, 3:29442 


See also AIR 
COAL GAS 
NATURAL GAS 
Surface scattering, 3:28958 
GASES/CONVECTIVE INSTABILITIES 
Convective instability of a gas sphere, 3:29573 
GASES/MONITORING 
Portable HAD (Hazardous Atmosphere Detector for monitoring 
combustible hydrocarbon gases), 3:29282 (SLAC-TN-77-4) 
Quad HAD module (Hazardous Atmosphere Detector for 
Tae combustible hydrocarbon gases), 3:29281 (SLAC- 
GAS-INSULATED CABLES/PERFORMANCE TESTING 
“~" a a gas-insulated cable for Mapragg power station, 
:28172 
GASOLINE/ADDITIVES 
Capture threshold of male pink bollworm moth with gossyplure, 
and its effect on boll infestation and frequency of insecticidal 
treatment, 3:29343 
GASOLINE/CATALYTIC CRACKING 
Steam reforming of methyl fuel. Phase I. Final report, 3:27809 
(AD-A-044787 
GASOLINE/ENERGY POLICY 
on lying gasoline for tomorrow's cars, 3:28587 
INE/PERFORMANCE TESTING 
Characterization and research investigation of methanol and 
methyl fuel. Final report, 3:27962 (PB-271889) 
GASOLINE/PRODUCTION 
Countercurrent hydrocarbon conversion with gravity-flowing 
catalyst particles (Patent), 3:27812 
GASTEROPODS 
See MOLLUSCS 
GCFR REACTOR/BLOWERS 
Alternate design studies and reference design selection for GCFR 
main helium circulator, 3:28264 (GA-A-14754) 
GCFR TYPE REACTORS/FUEL ELEMENTS 
Reactor development program progress report, Jan 1978, 3:28423 
(ANL-RDP-67 
GCFR TYPE REACTORS/MELTDOWN 
Effect of chemical reactions on postaccident fuel containment in 
GCFRS, 3:28434 (GA-A-14680) 
GCFR TYPE REACTORS/REACTOR MATERIALS 
Reactor r+ program progress report, Jan 1978, 3:28423 
(ANL-RDP-67 
GEIGER-MUELLER COUNTERS/SENSITIVITY 
Standards in medical neutron dosimetry, 3:29257 
GE(LD DETECTORS 
See LI-DRIFTED GE DETECTORS 
IEMEINSCHAFTSKERNKRAFTWERK NECKAR REACTOR 
See NECKAR REACTOR 


GEOTHERMAL SYSTEMS 


GENERAL RELATIVITY THEORY/SHOCK WAVES 

Self-similar solutions with a ——s and a collapsing shock 
wave in general relativity theory, 3:29838 

GENERATORS (ELECTRI 
See ELECTRIC GENERATORS 
GENERATORS (PULSE) 
See PULSE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENERATORS (VAPOR) 
See VAPOR GENERATORS 
GENETIC RADIATION EFFECTS/BIBLIOGRAPHIES 

Congenital abnormalities (a bibliography with abstracts). Report 

for 1964-Nov 77, 3:29489 (NTIS/PS-77/0973) 
GENETICS 

Cellular heredity in haploid cultures of somatic cells. 
Comprehensive report, April 1975-June 1977 (UV radiation), 
3:29486 (COO-3110-29) 

GEOLOGIC STRATA/PERMEABILITY 

Concerning a nonselfsimilar problem for a macrononhomogeneous 

stratum, 3:29554 
GEOMAGNETIC FIELD/DISTURBANCES 

The trapped radiation handbook. Change 5, 3:29596 (AD-A- 
044305) 

GEOMAGNETIC FIELD/VARIATIONS 

Effects of recent secular variations of the geomagnetic field on 
vertical cutoff rigidity calculations, 3:29570 (AD-A-043996) 

GEOPHYSICAL SURVEYS/DATA ANALYSIS 
Applied geophysics (Book), 3:29560 
GEOPHYSICAL SURVEYS/EQUIPMENT 

Seismic equipment systems to “see” ever more clearly into the 
earth, 3:27792 (CONF-760585-6) 

GEOPHYSICAL SURVEYS/MEASURING METHODS 

Applied geophysics (Book), 3:29560 

GEOTHERMAL ENERGY/ECONOMICS 

Evaluation of proposed Federal assistance for financing 
commercialization of emerging energy technologies, 3:28526 
(EMD-76-10) 

GEOTHERMAL ENERGY/ENERGY POLICY 

Energy policy paper, 3:28646 

GEOTHERMAL ENERGY/ENERGY SOURCE 

DEVELOPMENT 

Western energy resources and the environment: geothermal 
energy, 3:28099 (PB-271561) 

GEOTHERMAL ENERGY/ENVIRONMENTAL IMPACTS 

Western energy resources and the environment: geothermal 
energy, 3:28099 (PB-271561) 

GEOTHERMAL ENERGY/RESOURCE ASSESSMENT 

Unconventional energy resources, 3:28647 

GEOTHERMAL EXPLORATION 
Geochemical and geophysical exploration (Patent), 3:27867 
GEOTHERMAL EXPLORATION/ROCK MECHANICS 

Microcrack technology for geothermal exploration and 

assessment. Progress report, 3:28098 (PB-271940) 
GEOTHERMAL FIELDS 

See also EAST MESA GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/HEAT TRANSFER 

Preliminary analysis of the Coso geothermal system, 3:28094 
(COO-2763-1 

GEOTHERMAL FLUIDS/CHEMICAL COMPOSITION 

Brine chemistry: scaling and corrosion. Geothermal research 
study in the Salton Sea Region of California, 3:28100 (EQL- 
Memo-14) 

Development of electrical and electrochemical probes for down 
hole and in-line chemical analysis of high pressure, high 
temperature geothermal fluids. Interim report: period ending 
October 1977, 3:28102 (PNL-2459) 

GEOTHERMAL FLUIDS/CORROSIVE EFFECTS 

Corrosion of iron-base alloys versus alternate materials in 
geothermal brines. Interim report: period ending October 1977, 
3:28101 (PNL-2456) 

GEOTHERMAL FLUIDS/ELECTRIC CONDUCTIVITY 

Preliminary analysis of intrinsic fluid and rock resistivity in active 
hydrothermal systems, 3:28097 (COO-2763-1) 

GEOTHERMAL FLUIDS/GEOCHEMISTRY 

Brine chemistry: scaling and corrosion. Geothermal research 
study in the Salton Sea Region of California, 3:28100 (EQL- 
Memo-14) 

Sources. Progress report, June 1975-March, 1977 and circulation 
paths of thermal fluids in the Abano region, northern Italy, 
3:28096 (COO-2763-1) 

GEOTHERMAL POWER PLANTS/AIR POLLUTION 

CONTROL 

High-temperature and high-pressure particulate control 
io Final report May 1976-May 1977, 3:27756 (PB- 
271 

GEOTHERMAL SYSTEMS 
See also HOT-DRY-ROCK SYSTEMS 








GEOTHERMAL SYSTEMS/COMPUTER CODES 


HYDROTHERMAL SYSTEMS 
GEOTHERMAL SYSTEMS/COMPUTER CODES 

Operations procedures for interactive graphics programs 
developed during this study (For analyses of heat and mass 
—s simulations of geothermal systems), 3:28092 (COO- 
2763-1) 

GEOTHERMAL SYSTEMS/GEOLOGY 

Exploration criteria for low permeability geothermal resources. 
Progress report, June 1975-March, 1977, 3:28091 (COO-2763-1) 

Preliminary analysis of the Coso geothermal system, 3:28094 
(COO-2763-1) 

GEOTHERMAL SYSTEMS/HEAT TRANSFER 

Exploration criteria for low permeability geothermal resources. 
Progress report, June 1975-March, 1977, 3:28091 (COO-2763-1) 

Preliminary analysis of the Coso geothermal system, 3:28094 
(COO-2763-1) 

GEOTHERMAL SYSTEMS/MASS TRANSFER 

Exploration criteria for low permeability geothermal resources. 

Progress report, June 1975-March, 1977, 3:28091 (COO-2763-1) 
GEOTHERMAL SYSTEMS/MATHEMATICAL MODELS 

Operations procedures for interactive graphics programs 
developed during this study (For analyses of heat and mass 
an simulations of geothermal systems), 3:28092 (COO- 
2763-1) 

Preliminary analysis of the Coso geothermal system, 3:28094 
(COO-2763-1) 

GEOTHERMAL WELLS/FLUID FLOW 

Geothermal reservoir and production engineering, Mesa Field, 

Imperial Valley, California, 3:28104 (NP-22855) 
GEOTHERMAL WELLS/RESERVOIR ENGINEERING 

Geothermal reservoir and production engineering, Mesa Field, 
Imperial Valley, California, 3:28104 (NP-22855) 

Study of the geothermal reservoir underlying the East Mesa area, 
Imperial Valley, California. Monthly progress report No. 2, 
3:28103 (NP-22796) 

GEOTHERMAL WELLS/WELL LOGGING 

Study of the geothermal reservoir underlying the East Mesa area, 
Imperial Valley, California. Monthly progress report No. 2, 
3:28103 (NP-22796) 

GERMAN DEMOCRATIC REPUBLIC/COAL INDUSTRY 

Coking industry in the GDR, 3:27718 

GERMAN FEDERAL REPUBLIC/COAL INDUSTRY 

Annual report 1975/76 of ‘Gesamtverband des Deutschen 

Steinkohlenbergbaus’. Excerpts, 3:27791 
GERMAN FEDERAL REPUBLIC/COAL MINING 

From the annual report of the regional Mines Inspectorate for the 

Saar region and Rhineland-Palatinate 1975, 3:27771 
GERMAN FEDERAL REPUBLIC/ECONOMY 

Effects of increasing energy prices on the economy of the Federal 

Republic of Germany. How far can the present ‘stagflation’ be 
xplained by higher energy prices, 3:28536 
GERMAN FEDERAL REPUBLIC/ENERGY ANALYSIS 

Initial multi-national study of future energy systems and impacts of 

some evolving technologies, 3:28520 (BNL-50641) 
GERMAN FEDERAL REPUBLIC/ENERGY POLICY 

Annual report 1975/76 of ‘'Gesamtverband des Deutschen 
Steinkohlenbergbaus’. Excerpts, 3:27791 

Factions of the Land Diet in energy policies, 3:28599 

GERMAN FEDERAL REPUBLIC/ENERGY SOURCE 

DEVELOPMENT 

Energy Research and Development Program prepared by the 
Government of the Federal Republic of Germany. Annual 

report, 1976 (Coal; oil; gas; conversion; storage; utilization), 
3:28553 (NP-22634) 
Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641 
GERMAN FEDERAL REPUBLIC/ENERGY SUPPLIES 
Natural gas in area supply, 3:27845 
ag a FEDERAL REPUBLIC/FUEL REPROCESSING 


Hot-cell facilities and techniques for fuel hg studies at 
the Gesellschaft fuer Kernforschung, Karlsruhe, 3:27883 
GERMAN FEDERAL REPUBLIC/MINING 
Increased German mining abroad, 3:29151 
GERMAN FEDERAL REPUBLIC/NATURAL GAS 
DISTRIBUTION SYSTEMS 
150 years of gas supply in Hanover, 3:27846 
Natural gas in area supply, 3:27845 
GERMAN FEDERAL REPUBLIC/NATURAL GAS INDUSTRY 
Development of the fuel gas industry in the Federal Republic of 
Germany in 1976, 3:27840 
GERMAN FEDERAL REPUBLIC/PETROLEUM INDUSTRY 
Situation of the petroleum industry in the Federal Republic of 
Germany, 3:27819 
GERMAN FEDERAL REPUBLIC/POLLUTION LAWS 
Legal handling of air pollution caused by the industry in France 
and in the Federal Republic of Germany, 3:29366 
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GERMANIUM/ACOUSTIC MEASUREMENTS 
Acoustic absorption by the electron-hole liquid in germanium, 
3:29825 (LBL-7326) 
GERMANIUM/BAND THEORY 
Self-consistent pseudopotential calculations for Ge and diamond 
(111) surfaces, 3:29823 
ERMANIUM/FERMI 


Acoustic absorption by the electron-hole liquid in germanium, 
3:29825 (LBL-7326) 
ERMANIUM/INTERFACES 
Self-consistent calculations of interface states and electronic 
——- of the (110) interfaces of Ge-GaAs and AlAs-GaAs, 
3:2888 
GERMANIUM/PHOTOELECTRON SPECTROSCOPY 
New method to determine the chemical composition and structure 
of non-elemental acceptor and donor centers in ultra-pure 
germanium, 3:28915 (LBL-7217) 
GERMANIUM/S jURFACE ENERGY 
Self-consistent pseudopotential calculations for Ge and diamond 
(111) surfaces, 3:29823 
GERMANIUM/ZONE REFINING 
Zone refining high-purity germanium, 3:28864 (LBL-6441) 
GERMANIUM ALLOYS/CHEMICAL PREPARATION 
Synthesis and application of new coordination compounds with 
sulfur donor ligands. Final technical report, 3:28861 (AD-A- 
044510) 
GERMANIUM ALLOYS/SUPERCONDUCTIVITY 
Synthesis and application of new coordination compounds with 
— donor ligands. Final technical report, 3:28861 (AD-A- 
510 


GERMANIUM ALLOYS/THERMOELECTRIC PROPERTIES 
Quenching from high temperature of thermoelectric Ge-Si alloys, 
3:28674 
GERMANIUM ALLOYS/TRANSITION TEMPERATURE 
Sensitivity of the T/sub c/ of NbsGe to hydrogen content, 3:28881 
GERMANIUM CO /THERMOELECTRIC 


MPOUNDS 
PROPERTIES 
Material for direct thermoelectric energy conversion with a high 
figure of merit (Mg2Si/sub x/Ge/sub y/Sn/sub 1-x-y/), 3:28673 
EERMANY (DEMOCRATIC REPUBLIC) 
See GERMAN DEMOCRATIC REPUBLIC 
EERMANY (FEDERAL REPUBLI 


C) 
See GERMAN FEDERAL REPUBLIC 
GETTERS 
Nuclear fuel element (Patent), 3:28367 
Zr-Ni-Ti getter for nuclear fuel element can. 3:28366 
GHANA/WASTE PRODUCT UTILIZATIO 
Pyrolytic conversion of agricultural and ins wastes in Ghana: 
a feasibility study, 3:27958 (PB-271392) 
GILLS/METABOLISM 
Effects of temperature and salinity on the oxygen consumption of 
excised gill tissue of Corbicula fluminea (Muller), 3:29475 
(ORNL-tr-4517) 
GKN REACTOR (NECKAR) 
See NECKAR REACTOR 


Development of glass formulations containing high-level nuclear 
wastes, 3:27900 (PNL-2481) 
GLASS/HEAT TRANSFER 
Reducing solar radiation transmittance of installed glazing 
(Patent), 3:27976 
GLASS/ION MICROPROBE ANALYSIS 
Comparison of a theoretical model and sensitivity factor 
calculations for quantification of SIMS data, 3:28950 
GLASS/LIGHT TRANSMISSION 
Reducing solar radiation transmittance of installed glazing 
(Patent), 3:27976 
GLASS/MATERIALS RECOVERY 
A technical, environmental and economic evaluation of the glass 
anes plant at Franklin, Ohio. Final report, 3:28774 (PB- 
272051 
Development of a glass polymer composite sewer pipe from waste 
ass. Progress report No. 5, July-September 1977, 3:28770 
BNL-50737) 
GLASS/PHYSICAL PROPERTIES 
Nonmetallic materials for offshore engineering, 3:29166 
GLASS INDUSTRY/FUEL CONS ON 
Energy consumption: fuel utilization and conservation in industry, 
3:28744 (EPA-650/2-75-032-d) 
GLIOBLASTOMAS 
See NERVOUS SYSTEM DISEASES 
GLOVEBOXES/DESIGN 
Portable glove-box system for the removal of wall feedthrus at the 
Hot Fuel Examination Facility/North, 3:29023 
GLUON MODEL 
(Describes the interaction of a neutral massive vector field with a 
massive spinor field.) 
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GLUON MODEL/CASCADE SHOWERS 

Quark dynamics and particle production in high energy collisions 

(Lectures), 3:29719 (SLAC-PUB-1982) 
GLUON MODEL/PARTICLE INTERACTIONS 
Quark dynamics and particle production in high energy collisions 
Geum: 3:29719 (SLAC-PUB-1982) 

GOLD/THERMOELECTRIC PROPERTIES 

Thermoelectric power of noble metals, 3:28671 
GOLD 194/ENERGY LEVELS 

Nuclear data sheets for A= 194, 3:29780 
GOLD 194/NUCLEAR PROPERTIES 

Nuclear data sheets for A= 194, 3:29780 
GOLD 197 TARGET/NEUTRON REACTIONS 

Utility and use of neutron capture cross section standards and the 

status of the Au(n,7y) standard, 3:29783 
GOLD ALLOYS/THERMOELECTRIC PROPERTIES 
Thermoelectric power of noble metals, 3:28671 
GRANITES/PERMEABILITY 

Permeability changes during the flow of water through westerly 

granite at temperatures of 100°-400°C, 3:29563 
GRAPHITE/BIBLIOGRAPHIES 

Carbon and graphite. Part 3. graphite-physical, mechanical, and 
structural studies (a bibliography with abstracts). Report for 
1964-Aug 77, 3:28922 (NTIS/PS-77/0846) 

Carbon and graphite. Part 4. graphite-chemical properties (a 
bibliography with abstracts). Report for 1964-Jul 77, 3:28971 
(NTIS/PS-77/0847) 

GRAPHITE/CHEMICAL REACTIONS 
Reactions of potassium-graphite, 3:28953 (AD-A-046650) 
GRAPHITE/HEALTH HAZARDS 

Health hazard evaluation determination report Number, 74-9-271, 
Wheeling Pittsburgh Steel Corporation, Steubenville, Ohio, 
3:29530 (PB-273836) 

GRAPHITE/OXIDATION 

Effect of steam oxidation on strength, elastic modulus, and strain 

at fracture of graphite 2020 (HTGR), 3:28231 (GA-A-14651) 
GRAPHITE/PHYSICAL RADIATION EFFECTS 

Assessment of grade H-451 graphite for replaceable fuel and 

reflector elements in HTGR, 3:28232 (GA-A-14690) 
GRAPHITE/STOPPING POWER 

Energy deposition from microexplosion particle debris in the first 

wall on an inertially-confined fusion reactor, 3:29970 
GRAPHITE/TENSILE PROPERTIES 

Assessment of grade H-451 graphite for replaceable fuel and 
reflector elements in HTGR, 3:28232 (GA-A-14690) 

Effect of steam oxidation on strength, elastic modulus, and strain 
at fracture of graphite 2020 (HTGR), 3:28231 (GA-A-14651) 

GRAPHITE/THERMAL CONDUCTIVITY 
Assessment of grade H-451 graphite for replaceable fuel and 
reflector elements in HTGR, 3:28232 (GA-A-14690) 
GRASS/INJURIES 
—_ term biological effects of Bunker C oil in the intertidal zone, 
:29432 
GRAVITATION/FIELD EQUATIONS 
Mansouri-Chang gravitation theory, 3:29837 
GREAT BRITAIN 
See UNITED KINGDOM 
GRENOBLE REACTOR/MASS SPECTROMETERS 

Design and working principles of the Lohengrin mass separator 

for fission products at the high flux reactor in Grenoble, 3:28407 
GRENOBLE REACTOR/REACTION PRODUCT TRANSPORT 

SYSTEMS 

Design and working principles of the Lohengrin mass separator 
for fission products at the High Flux Reactor in Grenoble, 
3:28408 

GROUND WATER/WATER POLLUTION 
Nutrient, bacterial, and virus control as related to ground-water 
contamination. Special report, 3:29408 (PB-272360) 
GROUND-WATER RESERVES 
See AQUIFERS 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF MEXICO/WATER POLLUTION 

Input of low-molecular-weight hydrocarbons from petroleum 
operations into the Gulf of Mexico, 3:29442 

Seasonal variations of hydrocarbons in the water column of the 
MAFLA lease area, 3:29447 

Sediment hydrocarbons as environmental indicators in the 
northeast Gulf of Mexico, 3:29444 

GULF STREAM/ECOLOGY 
Biological processes in the water column of the South Atlantic 
e Bight. Progress report, 3:29396 (SRO-936-2) 
'YPSUM/MARKET 


Marketability of recovered FGD products: fact, fiction, fudge, or 
fraud, 3:27755 (CONF-7710110-) 


HASTELLOY X/CARBURIZATION 
H 


HADRON REACTIONS/PARTON MODEL 
Quark dynamics and particle production in high energy collisions 
(Lectures), 3:29719 (SLAC-PUB-1982) 
HADRON REACTIONS/QUARK MODEL 
Quark dynamics and particle production in high energy collisions 
(Lectures), 3:29719 (SLAC-PUB-1982) 
HADRON-HADRON INTERACTIONS 
See also BARYON-BARYON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS 
HADRON-HADRON INTERACTIONS/TRANSVERSE 
MOMENTUM 
Large-p/sub T/ processes in a a parton model. OITS-76 
(Particle rapidity, cross sections), 3:29729 (RLO/2230/T4-199) 
HADRONS 
See also BARYONS 
MESONS 
RESONANCE PARTICLES 
HADRONS/ELECTROPRODUCTION 
Validity of QED and hadron production in electron- —— 
interactions (1 to 7.4 GeV, review), 3:29748 (SLAC-PUB-1832) 
HADRONS/MASS SPECTRA 
Can the hadronic mass spectrum be discovered through high- 
energy nuclear collisions, 3:29740 
Hadron spoeoney, 3:29730 (SLAC-PUB-2054) 
HADRONS/PAIR PRODUCTION 
Nucleon-number dependence of the production cross sections for 
massive dihadron states, 3:29676 
HADRONS/PARTICLE INTERACTIONS 
Quark dynamics and particle production in high energy collisions 
(Lectures), 3:29719 (SLAC-PUB-1982) 
HAFNIUM 180/COULOMB EXCITATION 
Evidence for a nonrotational interpretation of < 0* vertical- 
— M(E4) vertical-barvertical-bar4* > in )°Hf, 


3:2 
HAFNIUM 180/NUCLEAR STRUCTURE 
Evidence for a nonrotational interpretation of < 0* vertical- 
— M(E4) vertical-barvertical-bar4* > in )°Hf, 
:2 
HAFNIUM 180 TARGET/ALPHA REACTIONS 
Angular distributions from '®°(a,a’) at 21 and 24 MeV, 3:29775 
HAFNIUM ALLOYS/MECHANICAL PROPERTIES 
Casting alloy on a titanium base (Patent), 3:28873 (AD-A-044676) 
HAFNIUM OXIDES/MELTING 
Skull melting of synthetic minerals, 3:28898 (LA-7080-MS) 
IR 


Scalp hair as a monitor of community exposure to lead, 3:29537 
HALIDES 
See also CHLORIDES 
HALIDES/POLYMERS 
Clusters of alkali halide molecules, 3:29600 
HALL EFFECT 
Sign of the Hall effect in hopping conduction, 3:29824 
HAMILTON OPERATORS 
See HAMILTONIANS 
HAMILTONIANS/PROPAGATOR 
Exact propagators for quadratic Hamiltonians, 3:29845 
HAMM-UENTROP REACTOR/REACTOR LICENSING 
Public notice of recommendations made by the Reactor Safety 
Commission. Questions concerning safety with regard to KWU 
pressurized water reactors 1300 MWe (Kernkraftwerk Biblis C, 
Hamm, Philippsburg 2, Vahnum), 3:28224 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD RESERVATION/INVERTEBRATES 
Analysis of invertebrate populations inhabiting the shrub-steppe 
region of southcentral Washington (Hanford Reservation), 
3:29374 (ORNL-5304) 
HANFORD RESERVATION/MANAGEMENT 
Interactive planning system for developing decommissioning and 
a plans at Hanford, 3:29975 (CONF-770937-) 
HAP’ 
(Hanford Atomic Products Operation.) 
HAPO/RADIATION MONITORING 
Environmental instrumentation for in situ radionuclide assay, 
3:29385 (RHO-SA-1) 
HAPO/RADIOACTIVE WASTE MANAGEMENT 
Environmental instrumentation for in situ radionuclide assay, 
3:29385 (RHO-SA-1) 
HAPO/WASTE MANAGEMENT 
Environmental instrumentation for in situ radionuclide assay, 
3:29385 (RHO-SA-1) 
HASTELLOY X/CARBURIZATION 
Component and Systems Development Program. Quarterly 
progress report for the period ending September 30, 1977, 
3:28230 (GA-A-14624) 





HAZARDOUS MATERIALS/ENVIRONMENTAL EFFECTS 


HAZARDOUS MATERIALS/ENVIRONMENTAL EFFECTS 
A critical technical review of six additional hazard assessment 
models. Final report, 3:29402 (AD-A-044198) 
Continuing devel a197) of the vulnerability model. Final report, 
3:29401 (AD-A 
HAZARDOUS MATERIALS/MONITORING 
Environmental instrumentation for in situ radionuclide assay, 
3:29385 O-SA-1) 
ZARDOUS MATERIALS/WASTE PROCESSING 
Immobilization of hazardous residuals by encapsulation. Semi- 
annual technical aot, 3:28762 (PB-371410 
HE-3 COUNTERS/SENSITIVITY 
International ene of flux density measurements for 
monoenergetic fast neutrons (250 KeV, 565 KeV, 2.2 MeV, 2.5 
MeV, 14. € MeV), 3:29264 
END PROCESSES/CRITICALITY 
Theoretical studies on the criticality of fluidized bed ovens for 
HTR fuel am, 3:27888 (GERHTR-174) 
HEALTH PHYSI 
See RADIAT. NON PROTECTION 
HEAT EXCHANGERS 
See also HEAT PUMPS 
Energy saving by means of heat exchangers, 3:28761 
Process plant (Patent; process heat reactor), 3:28314 
HEAT EXCHANGERS/BIOLOGICAL FOULING 
Studies of biofouling in OTEC plants, 3:28026 
HEAT EXCHANGERS/CERAMICS 
Improved ceramic heat exchange material, 3:28824 (CONS/733-1) 
HEAT EXCHANGERS/DESI 
Characteristics of heat exchangers using heat pipes or 
thermosyphons, 3:29001 
Storage heat exchanger (Patent), 3:28497 
Structural hey, © optimization of once-through type heat 
exchan; :28287 
HEAT EXCHANGERS/MATERIALS 
Kore azz7) materials technology assessment, 3:28759 (ORNL/ 


HEAT EXCHANGERS/MECHANICAL VIBRATIONS 
Crossflow-induced vibration of a row of circular cylinders in 
water, 3:28345 
———— of a heat exchanger tube with tube/support impact, 
:28348 


HEAT EXCHANGERS/PERFORMANCE 
Characteristics of heat exchangers using heat pipes or 
thermosyphons, 3:29001 


HEAT EXCHANGERS/STRESS ANALYSIS 
——S vertically mounted through-tube heat exchangers, 


Inelastic stress distribution in tubesheet ligaments under thermal 
and mechanical loading (HTGR), 3:28238 
HEAT PIPES/CRITICAL HEAT FLUX 
Effect of pressure of the intermediate heat carrier on critical heat 
fluxes in evaporative thermosiphons, 3:29006 
HEAT PIPES/DESIGN 
Reactor technology. Progress report, July-September 1977, 
3:28319 (LA-7137-PR) 
HEAT PIPES/OPERATION 
Experimental temperature distribution and heat load 
characteristics of rotating heat pipes, 3:29116 
HEAT PIPES/TEMPERATURE D IBUTION 
Experimental temperature distribution and heat load 
characteristics of rotating heat pipes, 3:29116 
HEAT PIPES/USES 
coogy s oir and transmission by chemical heat pipe (CH,-CHP 
HP systems), 3:28498 (CONF-760212-) 
HEAT PUMPS/CONTROL SYSTEMS 
Control system for . oat pump (Patent), 3:28713 
HEAT PUMPS/DES 
Facility with heat —— for space heating (Patent), 3:28714 
Heat PUM (Patent), 3:28709 


HEAT PUMPS/DISTRICT HEATING 
Cooling tower with heat pump (Patent), 3:28710 
HEAT PUMPS/ICE 


Ice detection in heat pumps and coolers (By thermal resistance 
and ae detection), 3:28702 
HEAT PUMPS/THERMAL ENERGY STORAGE EQUIPMENT 
Heat pump device (Patent), 3:28717 
HEAT PUMPS/WASTE HEAT UTILIZATION 
Heat pump (Patent), 3:28708 
= HEAT RECOVER VERY/HEAT bape mee 
nergy savin means of heat exchangers, 3:28761 
HEAT RESISTING ALLO ALLOYS/MATERIALS TESTING 
“Ee icesenene Structural Design Pro = Semiannual 
progress 538) for period ending June 30, 1977, 3:28872 
{ORNL-53 
HEAT RESISTING ALLOYS/RESEARCH PROGRAMS 
High-Temperature Structural Design Program. Semiannual 
rt for period ending June 30, 1977, 3:28872 
{ORNL-5359 9) 
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HEAT SOURCES/CONVECTION 
Steady thermal convection at low Rayleigh number from 
concentrated sources in porous media, 3:27907 (SAND-77-1529) 
HEATERS 
See also THERMOELECTRIC HEATERS 
HEATERS/DESIGN 
Double helix vacuum resistance heater, 3:29003 
HEATING LOAD/COMPUTER CALCULATIONS 
Convolution principle as > pe 3 to the heat transfer problems of 
—- and fundamentals of its efficient use, 3:28696 (LBL- 


) 
HEATING LOAD/SIMULATION 
Application analysis of solar total energy to the residential sector. 
ony, technical status report, April 1-June 30, 1977, 3:28648 
87-1) 
HEATING OILS/ADDITIVES 
Heating-oil additive cosmetics or solution, 3:27816 
HEATING SYSTEMS/COMMERCIALIZATION 
Institutional financial barriers to the widespread 
commercialization of to -fixed-cost, energy-savin fe heating 
and coolin —- or aay 3:28720 (CONF-760212-) 
HEATING SYS Y LOSSES 
Energy waste iy to bad ci neler in heating plants and 
ventilating systems, 3:28712 
HEATING SYSTEMS/OPERATION 
Electric heating of industrial premises and energy conservation, 
3:28718 (NP-tr-1992) 
HEATING SYSTEMS/POWER DEMAND 
Electric heating of industrial premises and energy conservation, 
3:28718 (NP-tr-1992) 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
SILICON 28 REACTIONS 
HEAVY ION REACTIONS/FIREBALL MODEL 
Comparison of models of high energy heavy ion collision (0.1 to 
2.0 GeV/nuo, review), 3:29802 (LBL-6594) 
HEAVY ION REACTIONS/HYDRODYNAMIC MODEL 
Comparison of models of high energy heavy ion collision (0.1 to 
2.0 GeV/nuo, review), 3:29802 (LBL-6594) 
HEAVY ION REACTIONS/QUASI-ELASTIC SCATTERING 
Polarizations in heavy-ion reactions, 3:29803 
HEAVY LEPTONS/LEPTONIC DECAY 
Dynamics of the tau decay, 3:29723 
Weak interaction effects in e* e~ annihilation with polarised 
beams, 3:29665 (LBL-6799) 
HEAVY LEPTONS/PARTICLE PRODUCTION 
Experimental limits on heavy lepton production by neutrinos, 


3:29668 
Heavy mass states, 3:29663 (BNL-23613) 
HEAVY LEPTONS/REST MASS 


a limits on heavy lepton production by neutrinos, 


HEAVY LEPTONS/V-A THEORY 
Weak interaction effects in e* e~ annihilation with polarised 
beams, 3:29665 (LBL-6799) 
HELICAL INSTABILITY/STABILIZATION 
Elimination of MHD current instabilities of a toroidal plasma 
pinch by a feedback method, 3:29890 
HELIOSTATS/DESIGN 
i — heliostat design for solar central receiver systems, 
:28014 


HELIUM/ATOM-MOLECULE COLLISIONS 
Excited-state production in collisions of H and He with N2, CO, 
and O2 over the energy range 150-2400 eV, 3:29635 
Rotationally and vibrationally inelastic scattering in the rotational 
IOS approximation. Ultrasimple calculation of total (differential, 
integral, and re? cross sections for nonspherical 
molecules, 3:2962 
Study of differential scattering of He atoms in CO and Ne (600 
eV), 3:29639 
HELIUM/ION-ATOM COLLISIONS 
Energy distributions of secondary electrons. III. Projectile energy 
oa for ionization of He, Ne, and Ar by protons, 
:2 
Scaling of cross sections for k-electron capture by high-energy 
protons and alpha-particles from the multielectron atoms, 
3:29623 (N-77-28924) 
HELIUM 3/CORRELATED-PARTICLE MODELS 
Theoretical momentum distributions for liquid *He, 3:29648 
HELIUM 3 TARGET/PION MINUS REACTIONS 
Reaction *He(7~,n)?H and *He(7~,n)*H at pion energies of 100, 
200, and 290 MeV, 3:29755 
HELIUM 4 
See also HELIUM II 
HELIUM 4/LATTICE VIBRATIONS 
Lattice dynamics of fec *He, 3:28918 
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HELIUM 4 TARGET/PION MINUS REACTIONS 
Reaction *He(7~,n)?H and *He(7~,n)*H at pion energies of 100, 
200, and 290 MeV, 3:29755 
HELIUM 4 TARGET/PROTON REACTIONS 
Differential elastic-scattering cross section of 1-GeV protons by 
: o_o (7 to 45.5% disagreement with Glauber theory), 
:29678 
HELIUM 4 TARGET/TRITON REACTIONS 
Survey of recent experiments for the 7Li system (0.1 to 14 MeV: 
excitation functions), 3:29762 
HELIUM HYDRIDES/RANGE 
Experimental method for testing the potential of moving ions in 
solids (75 to 300 keV), 3:29806 
HELIUM II/PHASE TRANSFORMATIONS 
Monte Carlo study of the ground state of bosons interacting with 
Yukawa potentials, 3:29647 
HELIUM II/WAVE FUNCTIONS 
Monte Carlo study of the ground state of bosons interacting with 
Yukawa potentials, 3:29647 
HELIUM IONS/ION-ATOM COLLISIONS 
Scaling of cross sections for k-electron capture by high-energy 
eee and alpha-particles from the multielectron atoms, 
:29623 (N-77-28924) 
HELIUM METHOD 
See ISOTOPE DATING 
HELIUM-NEON LASERS/FREQUENCY CONTROL 
Influence of the hyperfine structure on the frequency 
reproducibility of an He-Ne laser with a methane absorption 
cell, 3:29083 
HELIUM-NEON LASERS/POLARIZATION 
a pee investigation of nonlinear polarization interaction of 
ite waves in a ring laser, 3:29093 
HEL! M-NEON LASERS/STABILIZATION 
Influence of the hyperfine structure on the frequency 
reproducibility of an He-Ne laser with a methane absorption 
cell, 3:29083 
HEPTANE/HEAT TRANSFER 
Effect of heater plate thickness on boiling heat-transfer 
coefficients, 3:29115 
HEREDITY 
See GENETICS 
HEXANE/MIXING 
Experimental confirmation of renormalization: group prediction of 
critical concentration fluctuation rate in hydrodynamic limit, 
3:29842 
HEXOKINASE/FLUORESCENCE 
Fluorescence and centrifugation studies of yeast hexokinase 
isoenzymes, 3:29460 (UR-3490-1327) 
HEXOKINASE/ULTRACENTRIFUGATION 
Fluorescence and centrifugation studies of yeast hexokinase 
isoenzymes, 3:29460 (UR-3490-1327) 
HFIR REACTOR 
Experimental assessment of halogenated organics in waters from 
cooling towers and once-through systems, 3:29403 (CONF- 
771070-2) 
HHIRF 
(Holifield Heavy Ion Research Facility.) 
HHIRF/THERMAL INSULATION 
Sulfur hexafluoride transfer and storage system of the Holifield 
Heavy Ion Research Facility: some thermodynamic properties, 
3: 29191 (ORNL/TM-6249) 
HIGH BTU GAS/PRODUCTION 
Hydroretorting process for eastern shale, 3:27855 
HIGH BTU GAS/SYNTHESIS 
oo of CO/He mixtures in a fluidized-bed reactor, 
:27724 
HIGH ENERGY PHYSICS 
Future accelerators: physics issues (Future research), 3:29649 
(SLAC-PUB-2041) 
HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 
Annual report 1977 (Summaries of research activities at University 
of Oregon), 3:29747 (RLO/2230/T4-202) 
Progress report. Period covered: December 1, 1975-October 31, 
1976, 3:29650 (UC-34P197X9) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH-FREQUENCY DISCHARGES/AFTERGLOW 
Catalysis and quenching of N2 afterglows by SFe, 3:29627 
HIGH-TEMPERATURE FUEL CELLS/THERMODYNAMICS 
Thermodynamique des piles a hautes temperatures. 
Thermodynamics of high-temperature fuel cells, 3:28683 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HOLIFIELD HEAVY ION RESEARCH FACILITY 
See HHIRF 


HOUSES/SOLAR CELL ARRAYS 


HORDEUM 
See BARLEY 
HOSPITALS/ENERGY CONSUMPTION 
Commercial energy use: a disaggregation by fuel, building type, 
and end use, 3:28733 (ORNL/CON-14) 
HOT CELLS 
Disassembly of Sodium Loop Safety Facility Ex 
Hot Fuel Examination Facility/North, 3:2902 
Fast Flux Test Facility core component measuring system, 3:29028 
Fast Flux Test Facility element measuring system, 3:29029 
Handling equipment for the Hot Fuel Examination Facility/North 
Neutron Radiography Facility, 3:29025 
High-speed slitter for irradiated stainless-steel tubing, 3:29032 
Neutron Radiography Facility at the Hot Fuel Examination 
Facility/North, 3:29048 
HOT CELLS/AIR SAMPLERS 
Air sampling system at the Hot Fuel Examination Facility/North, 
3:29024 
HOT CELLS/DECONTAMINATION 
Decontamination and refurbishment of the Hot Fuel Examination 
Facility/South air cell, 3:29027 
HOT CELLS/DESIGN 
Design and development of the examination equipment for the 
Fuels and Materials Examination Facility, 3:29031 
Design features and objectives of the Fuels and Materials 
Examination Facillty, 3:29030 
Facilities for postirradiation examination of experimental fuel 
elements at Chalk River Nuclear Labs., 3:29040 
HOT CELLS/MAINTENANCE 
Portable glove-box system for the removal of wall feedthrus at the 
Hot Fuel Examination Facility/North, 3:29023 
HOT CELLS/PERFORMANCE TESTING 
Advantages of equipment testing in the IEM cell mockup, 3:29033 
HOT CELLS/REPAIR 
Decontamination and refurbishment of the Hot Fuel Examination 
Facility/South air cell, 3:29027 
Equipment repair room modifications for the Hot Fuel 
Examination Facility/North, 3:29022 
HOT-DRY-ROCK SYSTEMS/MATHEMATICAL MODELS 
Exploration criteria for low permeability geothermal resources. 
Progress report, June 1975-March, 1977, 3:28091 (COO-2763-1) 
HOT-DRY-ROCK SYSTEMS/SIMULATION 
Exploration criteria for low permeability geothermal resources. 
Progress report, June 1975-March, 1977, 3:28091 (COO-2763-1) 
HOUSES/AIR CONDITIONING 
Institutional financial barriers to the widespread 
commercialization of a -fixed-cost, energy-saving, heating 
and cooling equipment for housing, 3:28720 (CONF-760212-) 
HOUSES/DESIGN 
Student solutions to solar heating and cooling of single-family 
houses, 3:28055 
HOUSES/ENERGY CONSERVATION 
Buildings illustrated solar houses, 3:28056 
Energy inputs and heat losses in residences, 3:28729 
Executive summary: the development and testing of a home 
economics energy conservation curriculum guide: energy 
conservation in the home, 3:28727 (TID-28205) 
ORNL residential energy use model, 3:28721 (CONF-780221-1) 
HOUSES/ENERGY DEMAND 
Application analysis of solar total energy to the residential sector. 
Quarterly technical status report, April 1-June 30, 1977, 3:28648 
(ALO/3787-1) 
ORNL residential energy use model, 3:28721 (CONF-780221-1) 
HOUSES/HEAT LOSSES 
Energy inputs and heat losses in residences, 3:28729 
HOUSES/OIL FURNACES 
How to improve the efficiency of your oil-fired furnace (Booklet 
from NBS), 3:28579 
HOUSES/PASSIVE SOLAR HEATING SYSTEMS 
Architecture of a passive system of diurnal radiation heating and 
cooling, 3:28057 
HOUSES/RETROFITTING 
Project RETRO-tech: home weatherization instructor's guide, 
3:28724 (PB-273629) 
Project RETRO-TECH: home weatherization manual, 3:28725 
(PB-273631) 
Project RETRO-TECH: home weatherization charts, 3:28726 
(PB-273632) 
HOUSES/SOLAR AIR CONDITIONING 
Energy conservation via solar energy application to multi-famil 
and commercial structures. executive summary, 3:28723 (PB- 
271777) 
Student solutions to solar heating and cooling of single-family 
houses, 3:28055 
HOUSES/SOLAR CELL ARRAYS 
Conceptual design and system analysis of photovoltaic systems. 
Volume III. Appendices. Final report, June 1975-March 1977, 
3:28007 (ALO/3686-14(Vol.3)(App.)) 


iments at the 








HOUSES/SOLAR SPACE HEATING 


HOUSES/SOLAR SPACE HEATING 

Analysis of the current economic feasibility of solar water and 
space heating, 3:28037 (DOE/CS-0023) 

BBC solar house-structure and practical experience, 3:28032 
(CONF-770246-) 

Buildings illustrated solar houses, 3:28056 

Electrical a consumption in California: data collection and 
analysis, 3:28700 (UCID-3847) 

Energy conservation via solar energy application to multi-famil 
ro ial structures. executive summary, 3:28723 (PB- 


Energy conservation via solar energy application to multi-family 
_ commercial structures. executive summary, 3:28723 (PB- 
MBB solar house-their structure, operation and experience, 
3:28033 (CONF-770246-) 
Solar s of the Dornier/RWE solar house in Essen, 3:28031 
(CONF-770246- 
Student solutions to solar heating and cooling of single-family 
houses, 3:28055 
HOUSES/SOLAR WATER HEATERS 
Electrical energy consumption in California: data collection and 
analysis, 3:28700 (UCID-3847) 
HOUSES/SOLAR WATER HEATING 
Analysis of the current economic feasibility of solar water and 
s heating, 3:28037 (DOE/CS-0023) 
Buildings illustrated solar houses, 3:28056 
MBB solar house-their structure, operation and experience, 
3:28033 (CONF-770246-) 
Solar system of the Dornier/RWE solar house in Essen, 3:28031 
(CONF-770246-) 
Student solutions to solar heating and cooling of single-family 
houses, 3:28055 
HOUSES/SOLAR-ASSISTED HEAT PUMPS 
Heat ee in solar energy plants, 3:28035 (CONF-770246-) 
HOUSES/SPACE HEATING 
Institutional financial barriers to the widespread 
commercialization of high-fixed-cost, a heating 
and yop ey ment for housing, 3:28720 (CONF-760212-) 
HOUSES/WA TERS 
Ree 772) electric and gas water heaters, 3:28719 (ANL/CES/ 
-2 
HTGR TYPE REACTORS/DIRECT CYCLE COOLING 
SYSTEMS 


Closed cycle gas coolant nuclear ew (Patent), 3:28236 
HTGR TYPE REACTORS/FUEL CY 
Alternate fuel cycles in HTGRs, 3:28239 
Review and evaluation of available critical experiment data for 
HTGR non-proliferation fuel cycles, 3:28307 (GA-A-14593) 
HTGR TYPE CTORS/FUEL ELEMENTS 
ae and method for assembling fuel elements (Patent; 
GR), 3:28234 
Assessment of grade H-451 graphite for replaceable fuel and 
reflector elements in HTGR, 3:28232 (GA-A-14690) 
Nuclear fuel element and method for making same (Patent; 
HTGR), 3:28235 
HTGR TYPE REACTORS/GAS TURBINES 
a turbine power plant activities in the united states, 
HTGR TYPE REACTORS/HEAT EXCHANGERS 
Inelastic stress distribution in tubesheet ligaments under thermal 
and mechanical loading, 3:28238 
Process plant (Patent; process heat reactor), 3:28314 
HTGR TYPE REACTORS/PRESSURE VESSELS 
— _ seal for nuclear reactors (Patent, HTGR; LMFBR), 
Cylindrical prestressed concrete pressure vessel for a nuclear 
wer plant (Patent), 3:28241 
HTGR TYPE REACTORS/REACTOR CORES 
Seismic res; of a block type nuclear reactor core, 3:28462 
HTGR TYPE REACTORS CTOR MATERIALS 
Component and Systems Development Program. Quarterly 
rogress report for the period ending September 30, 1977, 
:28230 (GA-A-14624) 
Effect of steam oxidation on strength, elastic modulus, and strain 
at fracture of graphite 2020, 3:28231 (GA-A-14651) 
HTGR TYPE REACTORS/REACTOR SAFETY 
GCR safety program. Quarterly progress report for the period 
ending December 31, 1977, 3:28435 (GA-A-14803) 
HTGR E REACTORS/RHR SYSTEMS 
Method of cooling the ceiling reflector in a nuclear reactor 
(Patent; HTGR), 3:28233 
HTGR TYPE REACTORS/THORIUM CYCLE 
Alternate fuel cycles in HTGRs, 3:28239 
Medium-enriched uranium/thorium fuel cycle parametric studies 
for the HTGR, 3:28308 (GA-A-14659) 
HTGR TYPE REACTORS/TURBOMACHINERY 
Bearing a seal systems for turbomachinery in direct- 
cycle HTGR power plants, 3:28229 (GA-A-14410) 
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CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS/DOSE COMMITMENTS 

Assessment methodology for radioactive effluents, 3:29356 
(BNWL-2219) 

HUMAN POPULATIONS/INJURIES 

Continuing re of the vulnerability model. Final report, 
3:29401 (AD-A-044197) 

HUMAN POPULATIONS/LIFE SPAN 

Introductory comments for session on “biological prospects for 
life extension”, 3:29453 (CONF-770467-1) 

HUMAN POPULATIONS/MORTALITY 

Relation of air — to mortality in New York City, 3:29318 
(COO-2874-19) 

HUMAN POPULATIONS/RADIATION DOSES 

me! on the dosimetry of radon and radon daughters, 
3:29496 (ORNL-5284) 

Evaluation of environmental dosimetry models for Pp to 
possible radioactive waste repository discharges, 3:27908 (Y/ 
OWI/SUB-77/45705) 

Model to estimate radiation dose commitments to the world 
population from the atmospheric release of radionuclides 
(LWBR development program), 3:29362 (WAPD-TM-1274) 

Tritium retention by cows and steers and transfer to milk. Final 
report 1970-1971, 3:29390 (PB-271975) 

HUMAN POPULATIONS/RADIATION PROTECTION 

Radiation cmerncy response in Illinois, Alabama, and Texas, 
3:29550 (ORNL-5242) 

HUMAN POPULATIONS/URBAN AREAS 
Relation of air pollution to mortality in New York City, 3:29318 
(COO-2874-19) 
HURRICANES/METEOROLOGY 
Some ee observations during the —— and 
e of hurricane Belle (1976), 3:29306 (BNL-23638) 
HVAC SYSTEMS/OIL-FILLED CABLES 
Raccoon Mountain 161 kV cable installed, 3:28170 
HVDC SYSTEMS/ELECTRIC CABLES 

Development of a high voltage dc cable. Final report, 3:28176 
(EPRI-EL-606) 

HYBRID ELECTRIC-POWERED VEHICLES/FEASIBILITY 

STUDIES 

Opportunity and risk assessment of the Electric and Hybrid 
Vehicle Research, Development, and Demonstration Act of 
1976, 3:28838 (HCP/M4250-01) 

HYBRID ELECTRIC-POWERED VEHICLES/ 

PERFORMANCE 

Assessment of battery buses. Final report March-July 1977, 
3:28840 (PB-271321) 

HYBRID ELECTRIC-POWERED VEHICLES/SIMULATION 

Flywheel propulsion simulation. Final report, 3:28842 (PB-272259) 

oe ELEC TRIC-POWERED VEHICLES/TECHNOLOGY 


Opportunity and risk assessment of the Electric and Hybrid 
Vehicle Research, Development, and Demonstration Act of 
1976, 3:28838 (HCP/M4250-01) 

RID REACTORS 


/REVIEWS 
Mirror hybrid reactor studies, 3:29895 (UCRL-80694) 
HYDRATED ELECTRONS 
See SOLVATED ELECTRONS 
HYDRAULIC TURBINES 
See also TURBOGENERATORS 
HYDRAULIC TURBINES/DESIGN 
Modern trends in selecting and designing Kaplan turbines. I, 
3:27970 
HYDRAULIC TURBINES/ENERGY LOSSES 
— of the working process of a hydraulic bulb turbine, 
3:29121 
HYDRAULIC TURBINES/QUALITY CONTROL 
a of the quality of hydraulic turbine equipment, 
:27972 
HYDRAULIC TURBINES/TURBINE BLADES 
Effect of number of blades on the performance of hydrodynamic 
couplings and dynamometers, 3:28148 
HYDROCARBONS 
See also BENZENE 
BENZOPYRENE 
DECANE 
NAPHTHALENE 
STYRENE 
TETRALIN 
HYDROCARBONS/BIODEGRADATION 
Arctic hydrocarbon biodegradation, 3:29434 
Biodegradation of aromatic petroleum hydrocabons, 3:29416 
Biotransformation of petroleum hydrocarbons in marine ogranisms 
indigenous to the Arctic and Subarctic, 3:29417 
HYDROCARBONS/BIOLOGICAL ACCUMULATION 
Accumulation and turnover of petroleum hydrocarbons in marine 
organisms, 3:29418 
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Factors affecting the retention of a petroleum hydrocarbon by 
marine planktonic pee, 3:29435 
HYDROCARBONS/BIOLOGICAL EFFECTS 
Effect of petroleum hydrocarbons on the survival and life history 
of polychaetous annelids, 3:29429 
Effects of petroleum hydrocarbon exposure on the structure of 
fish tissues, 3:29422 
Effects of chlorinated biphenyls and petroleum hydrocarbons on 
the activity of hepatic aryl hydrocarbon hydroxylase of coho 
salman (Oncorhynchus kisutch) and chinook salmon (O. 
tshawytscha), 3:29525 
HYDROCARBONS/CHEMICAL REACTION KINETICS 
Countercurrent hydrocarbon conversion with gravity-flowing 
catalyst particles (Patent), 3:27812 
HYDROCARBONS/CHEMICAL REACTIONS 
Hydrocarbons in the water column (Molecular basis of water- 
hydrocarbon interaction), 3:29414 
HYDROCARBONS/DESULFURIZATION 
Hydrocarbon conversion process for removing sulfur and nitrogen 
with passage of catalyst particles in a series of spaced beds 
(Patent), 3:27814 
Hydrodesulfurization of hydrocarbon feed utilizing a silica 
stabilized alumina composite catalyst (Patent), 3:27815 
HYDROCARBONS/D: UTION 
Food chain transfer of hydrocarbons, 3:29419 
HYDROCARBONS/ECOLOGICAL CONCENTRATION 
Chemical carcinogens in the marine environment. Benzo(a)pyrene 
in economically-important bivalve mollusks from Oregon 
estuaries, 3:29446 
Evaporation and solution of C2 to Cio hydrocarbons from crude 
ils on the sea surface, 3:29441 
Input of low-molecular-weight hydrocarbons from petroleum 
operations into the Gulf of Mexico, 3:29442 
Seasonal variations of hydrocarbons in the water column of the 
MAFLA lease area, 3:29447 
HYDROCARBONS/ENVIRONMENTAL EFFECTS 
Distribution of petroleum hydrocarbons in Westernport Bay 
Australia): results of chronic low level inputs, 3:29448 
Effects of petroleum hydrocarbons on marine populations and 
communities, 3:29423 
Fate and effects of petroleum hydrocarbons in marine ecosystems 
and organisms, 3:29412 
Hydrocarbons in the water column (Molecular basis of water- 
hydrocarbon interaction), 3:29414 
HYDROCARBONS/EVAPORATION 
Evaporation and solution of C2 to Cio hydrocarbons from crude 
ils on the sea surface, 3:29441 
HYDROCARBONS/HEALTH 
Accumulation and turnover of petroleum hydrocarbons in marine 
organisms, 3:29418 
HYDROCARBONS/MONITORING 
Ozone in clean remote atmospheres: concentrations and 
variabilities. Final report, 3: 29339 (PB-272290) 
Portable HAD (Hazardous Atmosphere Detector for monitoring 
combustible hydrocarbon gases), 3:29282 (SLAC-TN-77-4) 
Quad HAD module (Hazardous Atmosphere Detector for 
TTT" combustible hydrocarbon gases), 3:29281 (SLAC- 
HYDROCARBONS/REFORMER PROCESSES 
ee reforming process and catalyst (Patent), 
Countercurrent hydrocarbon conversion with gravity-flowing 
catalyst icles (Patent), 3:27812 
HYDROCARBONS/TOXICITY 
Responses to sublethal levels of petroleum hydrocarbons: are they 
sensitive indicators and do they correlate with tissue 
contamination, 3:29421 
HYDROCHLORIC ACID/MEASURING METHODS 
a gas filter correlation instrument for in-situ measurement 
ee —— Final report, 3:29326 (PB-239467/AS) 
a also MAGNETOHYDRODYNAMICS 
HYDRODYNAMICS/MATHEMATICAL MODELS 
MIT/Marine Industry Collegium opportunity brief No. 8. 
Computer models for environmental engineering and research 
in near-coastal environments, 3:29409 (PB-272583) 
HYDROELECTRIC POWER/GLOBAL ASPECTS 
Hydraulic resources, 3:28630 
HYDROELECTRIC POWER/RESOURCE ASSESSMENT 
Hydraulic resources, 3:28630 
HYDRO) C POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/DATA COMPILATION 
Hydroelectric power resources of the United States: developed 
and undeveloped, 3:27969 (FPC-P-43) 
HYDROELE IC POWER PLANTS/HYDRAULIC 
TURBINES 


Modern trends in selecting and desi Kaplan turbines. I, 
3:27970 ' — 


HYDROGEN FUELS/COST 


HYDROELECTRIC POWER PLANTS/MODIFICATIONS 

Installing hydro units in restricted spaces, 3:27971 

HYDROELECTRIC POWER PLANTS/STATISTICS 

Hydroelectric power resources of the United States: developed 

and undeveloped, 3:27969 (FPC-P-43) 
HYDROELECTRICITY 

See HYDROELECTRIC POWER 
HYDROFLUORIC ACID/ATOM-MOLECULE COLLISIONS 

The vibrational deactivation of HF(v = 3) and HF(v = 2) byH 
atoms. Interim report (295 K), 3:29620 (AD-A-044202) 

HYDROFLUORIC ACID/CHEMICAL REACTION YIELD 

Formation of HF in the mercury-sensitized photolysis of 

fluorohydrocarbons, 3:28976 
HYDROFLUORIC ACID/MEASURING METHODS 

Infrared gas filter correlation instrument for in-situ measurement 

of gaseous pollutants. Final report, 3:29326 (PB-239467/AS) 
HYDROGEN/ATOM-ATOM COLLISIONS 

Photon and positive ion production from collisions of 
superthermal hydrogen atoms with lithium atoms and molecules 
(1 to 10 eV, cross sections, emission spectra), 3:29621 (COO- 
2326-33) 

HYDROGEN/ATOM-MOLECULE COLLISIONS 

Excited-state production in collisions of H and He with Nez, CO, 
and O over the energy range 150-2400 eV, 3:29635 

Photon and positive ion production from collisions of 
superthermal hydrogen atoms with lithium atoms and molecules 
(1 to 10 eV, cross sections, emission spectra), 3:29621 (COO- 
2326-33) 

The vibrational deactivation of HF(v = 3) and HF(v = 2) by H 
atoms. Interim report (295 K), 3:29620 (AD-A-044202) 

HYDROGEN/EXCITED STATES 

Observation of two-photon excitation of the He E,F !*/sub g/ 

state, 3:29619 
HYDROGEN/INFRARED SPECTRA 

Observation of two-photon excitation of the H2 E,F '*/sub g/ 

state, 3:29619 
HYDROGEN/ION-ATOM COLLISIONS 

Scaling of cross sections for k-electron capture by high-energy 
protons and alpha-particles from the multielectron atoms, 
3:29623 (N-77-28924) 

Single-electron capture by multiply charged ions of carbon, 
nitrogen, and oxygen in atomic and molecular hydrogen, 
3:29629 

HYDROGEN/ION-MOLECULE COLLISIONS 

Single-electron capture by multiply charged ions of carbon, 
nitrogen, and oxygen in atomic and molecular hydrogen, 
3:29629 

HYDROGEN/LYMAN LINES 

Broadening of the Lyman-a lines of hydrogen and hydrogenic 

ions in dense plasmas, 3:29859 
HYDROGEN/METALLURGICAL EFFECTS 

Hydrogen in HY-130 weld metal. Annual report Ser 3, Jul 76-Jul 
77 (Methods for reducing), 3:28892 (AD-A-044715) 

Implications of alloy structure with respect to mechanical 
properties. Final report, 3:28891 (AD-A-044614) 

HYDROGEN/OFF-PEAK ENERGY STORAGE 

Hydrogen for energy storage: a progress report of technical 

developments and possible applications, 3:27948 (CONF- 
760212-) 
HYDROGEN/POSITRON-ATOM COLLISIONS 

Evidence for a resonance in e* -H S-wave scattering ((-0.257374- 
i0.000067)Ry), 3:29634 

HYDROGEN/RECOVERY 
Solvent Refined Coal (SRC) Process. Quarterly technical pro | 
report, July 1, 1977-September 30, 1977, 3:27733 (FE-496-143 
HYDROGEN/STARK EFFECT 
Stark broadening of hydrogen lines in plasmas, 3:29876 
HYDROGEN 1 TARGET/CONTROL SYSTEMS 

LH: three-phase pump control circuit description, 3:29200 
(SLAC-TN-77-2) 

HYDROGEN 1 TARGET/NEUTRON REACTIONS 
Experiments and theory for differential n-p scattering (20 to 30 
MeV), 3:29756 
HYDROGEN 2 

See DEUTERIUM 
HYDROGEN 3 

See TRITIUM 
HYDROGEN CHLORIDES 

See HYDROCHLORIC ACID 
HYDROGEN FLUORIDES 

See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS/ELECTROLYTES 

New materials for fluorosulfonic acid electrolyte fuel cells. Final 
technical report 7 October 1974-April 1977, 3:28681 (AD-A- 


044414) 
HYDROGEN FUEL CELLS/RESEARCH PROG 


RAMS 
Hydrogen-chlorine energy storage system, 3:28680 (BNL-23670) 
HYDROGEN FUELS/COST 


Projections of the price of hydrogen fuel, 3:28615 





HYDROGEN IONS 
See also HYDROGEN IONS 1 PLUS 
HYDROGEN IONS 2 PLUS 
HYDROGEN IONS/ELECTRON-ION COLLISIONS 
Excitation and ionization of highly charged ions by electron 
impact. Progress report, December 15, 1976-December 15, 1977 
(Cross sections), 3:29622 (COO-2897-2) 
HYDROGEN IONS/ION SOURCES 
Characteristics of a multidipole ion source, 3:29607 
HYDROGEN IONS 1 PLUS/ION-ATOM COLLISIONS 
Energy distributions of secondary electrons. III. Projectile energy 
= for ionization of He, Ne, and Ar by protons, 
Scaling of cross sections for k-electron capture by high-energy 
— and alpha-particles from the multielectron atoms, 
:29623 (N-77-28924) 
HYDROGEN IONS 1 PLUS/RANGE 
Experimental method for testing the potential of moving ions in 
solids, 3:29806 
ie ri ioe in materials using ion beams, 3:29605 (CONF- 
-1 
HYDROGEN IONS 2 PLUS/RANGE 
Experimental method for testing the potential of moving ions in 
solids (75 to 300 keV), 3:29806 
H tee ana ( ~ el ), 3:28966 
y en isotope separation (Patent; electric es 
HYDROGEN MINUS 'S 1 BEAMS/BEAM EAM NEUTRALIZATI TION 
Neutralization of H~ beams with gas jets, 3:29207 (BNL-23648) 
Plasma neutralizer for H~ beams, 3:29208 (BNL-23650) 
HYDROGEN MINUS 1 BEAMS/ION SOURCES 
Develo; it of H~ sources at Brookhaven National Laboratory, 
3:29204 (BNL-23651) 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PRODUCTION/BIOPHOTOLYSIS 
Solar energy conversion with hydrogen produci =| algae. Final 
(7 ai ebruary 1, 1976-April 31, 1977, 3:28003 (SAN/0034- 


HYDROGEN PRODUCTION/COST 
EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, March 1-March oh 1977, 3:27742 
(FE-2353-12) 
Projections of the price of hydrogen fuel, 3:28615 
HYDROGEN PRODUCTION/ELECTROLYSIS 
Hydrogen for energy storage: a progress report of technical 
ait and possible applications, 3:27948 (CONF- 
12- 
HYDROGEN PRODUCTION/MATERIALS 
Materials problems in large scale production of hydrogen from 
water and in hydrogen storage, 3:27950 
HYDROGEN PRODUCTION/PHOTOELECTROLYSIS 
Semiconductors in solar energy conversion, 3:27999 
HYDROGEN PRODUCTION/RESEARCH PROGRAMS 
Thermochemical processes for hydrogen production by water 
decomposition. Progress report, December 31, 1976-December 
31, 1977, 3:27949 (COO/2747-3) 
gh vane PRODUCTION/STEAM REFORMER 


OCESSES 
Apparatus for reforming combustible into gaseous fuel by reaction 
with decomposition product of hydrogen peroxide (Patent; 
reforming organic materials such as petroleum products, coal 
and related products, and wastes), 3:27956 
HYDROGEN PRODUCTION/TECHNOLOGY ASSESSMENT 
Projections of the price of hydrogen fuel, 3:28615 
HYDROGEN PRODUCTION/THERMOCHEMICAL 
PROCESSES 
Materials problems in large scale oe of hydrogen from 
water and in hydrogen storage, 3:279 
Method for screening possible ented decomposition 
processes for water using AG°-T diagrams (Use of Ellingham 
diagrams as the basis of feasibility search), 3:27952 
Study of thermochemical hydrogen preparation. VI. A 
hydrogenevolving step through the H2S-CO he 3:27951 
HYDROGEN PRODUCTION/WATER GAS PROCESSES 
Production of ammonia using coal as a source of hydrogen. 


Annual rt No. 2, 3:27965 (PB-271916) 
HYDROGEN RAGE 
See also TANKS 


HYDROGEN STORAGE/CHROMIUM HYDRIDES 
Metal hydride develo ee program at Brookhaven National 
Laboratory, 3:27953 (BNL-23574) 
HYDROGEN STORAGE/HYDRIDES 
tional entropies and the stabilities of intermetallic 
hydrides (AB; compounds), 3:27954 
HYDROGEN STORAGE/IRON HYDRIDES 
= en for energy storage: a progress report of technical 
atm mi and possible applications, 3:27948 (CONF- 
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Metal hydride development pro; at Brookhaven National 
Laboratory, 3:27953 (BNL-23574) 
HYDROGEN STORAGE/MATERIALS 
Materials problems in large scale br of hydrogen from 
water and in hydrogen storage, 3:27950 
HYDROGEN STORAGE/TIT. pene 
—— for energy storage: a progress - of technical 
wn and possible wpblionions, & 27948 (CONF- 
Metal hydride development pro at Brookhaven National 
Laboratory, 3:27953 (BNL-23574) 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/CORROSIVE EFFECTS 
Corrosion of iron-base alloys versus alternate materials in 
ayeatloL en brines. Interim report: period ending October 1977, 
:28101 (PNL-2456) 
HYDROTHERMAL SY: 


STEMS 
See also GEOTHERMAL SYSTEMS 
HYDROTHERMAL SYSTEMS/ELECTRICAL SURVEYS 
Preliminary analysis of intrinsic fluid and rock resistivity in active 
hydrothermal systems, 3:28097 (COO-2763-1) 
HYDROXYL RADICALS/QUANTITATIVE CHEMICAL 
ANALYSIS 
Trimethylsilyl ether formation to ~——- hydroxyls by nuclear 
magnetic resonance spectrometry, 3:28949 
HYDROXYLASE/MET. M 
Effects of chlorinated biphenyls and petroleum hydrocarbons on 
& activity of hepatic aryl hydrocarbon hydroxylase of coho 
salman (Oncorhynchus kisutch) and chinook salmon (O. 
tshawytscha), 3:29525 
HYPERFRAGMENTS 
See HYPERNUCLEI 
HYPERNUCLEI/ENERGY-LEVEL TRANSITIONS 
Observation of characteristic yy radiation from the (K~,7~ ) 
reaction on light nuclei, 3:29713 


IAEA SAFEGUARDS 
US/IAEA safeguards agreement: status and impact on the US 
nuclear industry, 3:27933 (CONF-770387-) 
IBM COMPUTERS/PROGRAMMING 
Optimizing computer ——— for both scientific and 
administrative use, 3:29986 (CONF-770937-) 
ICE/REMOTE SENSING 
Ice detection in heat pumps and coolers (By thermal resistance 
and ae detection), 3:28702 
ICES/DESIG 
Georgetown University coal using-integrated community energy 
system (GU/CU-ICES) demonstration project. Phase I. 
Detailed work management plan. Final report, August 1977- 
January 1978, 3:28731 (COO/4488-1) 
ICES/ECONOMICS 
Georgetown University coal using-integrated community energy 
system (GU/CU-ICES) demonstration project. Phase I. 
Detailed work management plan. Final report, August 1977- 
January 1978, 3:28731 (COO/4488-1) 
ICES/FEASIBILITY STUDIES 
Georgetown University coal using-integrated community energy 
system (GU/CU-ICES) demonstration project. Phase I. 
Detailed work management plan. Final report, August 1977- 
January 1978, 3:28731 (COO/4488-1) 
IDAHO/GEOLOGICAL SURVEYS 
= potential of the west Boise area, 3:28095 (TREE- 
11 


IDAHO/GEOTHERMAL EXPLORATION 
— potential of the west Boise area, 3:28095 (TREE- 
11 
IDAHO/HOT SPRINGS 
Geothermal potential of the west Boise area, 3:28095 (TREE- 


1162) 
IDAHO CHEMICAL PROCESSING PLANT/MAINTENANCE 
Remote systems for the zirconium pressurized water reactor fuel 
—— process at the Idaho Chemical Processing Plant, 
IDAHO CHEMICAL PROCESSING PLANT/REMOTE 
HANDLING EQUIPMENT 
Remote systems for the zirconium pressurized water reactor fuel 
ro ee process at the Idaho Chemical Processing Plant, 


IDAHO CHEMICAL PROCESSING PLANT/SPENT FUEL 
STORAGE 
Comparisons of nuclear fuel storage options-remote dry, remote 
shallow pool, and conventional deep-pool concepts, 3:27885 
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IGNITION/KINETICS 
Ignition criteria for non-premixed stagnation point flow, 3:28992 
(SAND-78-0389C) 
ILLINOIS/ENERGY CONSUMPTION 
Illinois energy consumption: 1963-1975, 3:28641 (PB-271748) 
Projected Illinois energy consumption: 1976a-1980 and 1985, 
3:28642 (PB-271749) 
ILLINOIS/FUEL CONSUMPTION 
Illinois energy consumption: 1963-1975, 3:28641 (PB-271748) 
Projected Illinois energy consumption: 1976a-1980 and 1985, 
3:28642 (PB-271749) 
ILLINOIS/UNDERGROUND MINING 
Illinois lands affected by underground mining for coal. Final 
report, 3:27758 (PB-271424) 
IMAGE PROCESSING 
Maximum entropy analysis for some one- and two-dimensional 
problems, 3:29992 (LA-UR-77-2689) 
IMPERIAL VALLEY 
See also EAST MESA GEOTHERMAL FIELD 
IMPERIAL VALLEY/ECOLOGY 
Observations on waterbird flight patterns at Salton Sea, California, 
October 1976-February 1977, 3:29381 (UCRL-13818) 
IMPERMEABLE DRY ROCK 
See HOT-DR Y-ROCK SYSTEMS 
IN CORE INSTRUMENTS 
(See also specific instruments.) 
See also REACTOR INSTRUMENTATION 
IN CORE INSTRUMENTS/SUPPORTS 
Rod-shaped components between fuel elements of boiling-water 
reactors (Patent), 3:28194 


CIDENTS 
See ACCIDENTS 
INCINERATORS/HEAT RECOVERY 
Recovery of energy from solid waste at Army installations. 
Technical manuscript, 3:29135 (AD-A-044814) 
INCINERATORS/PERFORMANCE TESTING 
Operational testing of a controlled air incinerator with automatic 
ash handling. Final report, 3:29136 (AD-A-044337) 
INCLUSIVE DISTRIBUTION 
See INCLUSIVE INTERACTIONS 
INCLUSIVE INTERACTIONS 
(The group of all interactions of two particles producing a specific 
final state.) 
INCLUSIVE INTERACTIONS/ENERGY SPECTRA 
The calculation of inclusive gamma spectra at high energies, 
3:29720 (AD-A-045994) 
INCOLOY 800/CARBURIZATION 
Component and Systems Development Program. Quarterly 
oy report for the period ending September 30, 1977, 
:28230 (GA-A-14624) 
INCOLOY 800/FATIGUE 
Component and Systems Development Program. Quarterly 
= gress report for the period ending September 30, 1977, 
:28230 (GA-A-14624) 
INCONEL 600/FATIGUE 
Low cycle fatigue evaluation of primary piping materials in a 
BWR environment, 3:28185 (GEAP-20244) 
INCONEL 617/MECHANICAL PROPERTIES 
Component and Systems Development Program. Quarterly 
— report for the period ending September 30, 1977, 
:28230 (GA-A-14624) 
INDIA/INDIA 
India’s nuclear future rests on the FBR, 3:28281 
INDIUM/TRANSITION TEMPERATURE 
cep oy transition of indium filaments at 6 °K, 3:28889 
INDUSTRIAL PLANTS 


See also FEED MATERIALS PLANTS 
GASEOUS DIFFUSION PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/ECONOMIC IMPACT 
Industrial growth in the U.S. border communities and associated 
water and air problems: an economic perspective (U.S.-Mexican 
border), 3:28544 
INDUSTRIAL PLANTS/ELECTROSTATIC PRECIPITATORS 
Electrostatic precipitators. Volume 2. 1975-September 1977 
(citations from the Engineering Index Data Base). Report for 
1975-September 1977 (195 citations), 3:29170 (NTIS/PS-77/ 


0822) 
INDUSTRIAL PLANTS/ENERGY CONSERVATION 
Energy conservation in periodic kiln operations using thermal 
storage, 3:28746 (CONF-770416-8) 
INDU L PLANTS/ENERGY MANAGEMENT 
Energy System Analysis Procedure (ESAP). Final report, 3:28518 
(AD-A-044131) 
Experience of designing and introducing telemechanical systems 
or dispatch management of power economy of boilermaking 
plants, 3:28755 


INDUSTRY/HEAT SOURCES 


INDUSTRIAL PLANTS/ENVIRONMENTAL IMPACTS 
Industrial growth in the U.S. border communities and associated 
water and air problems: an economic perspective (U.S.-Mexican 
border), 3:28544 
INDUSTRIAL PLANTS/GAS TURBINES 
Advanced industrial gas turbine technology readiness 
demonstration program. Phase I. Design study. Final report, 
3:28996 (HCP/T 5035-1) 
INDUSTRIAL PLANTS/MAINTENANCE 
Controlling maintenance productivity. Part II. Elements that can 
be controlled, 3:29002 
INDUSTRIAL PLANTS/MANAGEMENT 
Experience of designing and introducing telemechanical systems 
or dispatch management of power economy of boilermaking 
lants, 3:28755 
INDUSTRIAL PLANTS/SCRUBBERS 
Dual alkali test and evaluation —— Volume III. Prototype 
test program--Plant Scholz. report May 73-Apr 77, 
3:28161 (PB-272109) 
INDUSTRIAL PLANTS/SOLAR PROCESS HEAT 
Solar energy for industrial process heat, 3:28059 
INDUSTRIAL PLANTS/SPACE HEATING 
Electric heating of industrial premises and energy conservation, 
3:28718 (NP-tr-1992) 
INDUSTRIAL PLANTS/WASTE HEAT 
Introductory remarks on energy storage for industrial process 
heat, 3:28758 (CONF-760212-) 
INDUSTRIAL PLANTS/WASTE HEAT UTILIZATION 
Recuperator materials technology assessment, 3:28759 (ORNL/ 
-6227) 
INDUSTRIAL WASTES 
See also REFUSE DERIVED FUELS 
INDUSTRIAL WASTES/COMBUSTION 
Experience at Edmonton (GLC) of generating electricity using 
refuse as fuel, 3:28128 
INDUSTRIAL WASTES/GASIFICATION 
Synthetic fuel production from solid wastes. Final report, 3:27961 
(PB-272423) 
INDUSTRIAL WASTES/POLLUTION CONTROL 
Voluntary environmental activities of large chemical companies to 
assess and control industrial chemicals. Final report, 3:29332 
(PB-271907) 
INDUSTRIAL WASTES/RADIOLYSIS 
Use of ionizing radiation for color removal and increased 
biodegradability in tannery wastes, 3:27943 
INDUSTRIAL WASTES/WASTE DISPOSAL 
Experience at Edmonton (GLC) of generating electricity using 
refuse as fuel, 3:28128 
INDUSTRIAL WASTES/WASTE PROCESSING 
Use of ionizing radiation for color removal and increased 
biodegradability in tannery wastes, 3:27943 
INDUSTRY 
See also CEMENT INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
DEVELOPING COUNTRIES 
FOOD INDUSTRY 
GLASS INDUSTRY 
METAL INDUSTRY 
MINERAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
SYNTHETIC FUELS INDUSTRY 
TEXTILE INDUSTRY 
INDUSTRY/ENERGY CONSERVATION 
Btu’s, goods, and the future, 3:28581 
Energy conservation: theory and practice (Proceedings; 16 
papers), 3:28565 (CONF-770870-) 
Industrial energy conservation, 3:28567 (CONF-770870-) 
Three perspectives on ener: anagement in industry, 3:28690 
INDUSTRY/ENERGY CO SUMPTION 
Btu's, goods, and the future, 3:28581 
INDUSTRY/ENERGY DEMAND 
Industrial demand for energy. Working paper series, 3:28583 (PB- 
271951) 
INDUSTRY/ENERGY MANAGEMENT 
Three perspectives on energy management in industry, 3:28690 
INDUSTRY/FUEL CONS IN 
Annual survey of manufactures, 1975. fuels and electric energy 
consumed. preliminary statistics for the united states. Annual 
report 1975, 3:28749 (PB-271499) 
INDUSTRY/HEAT EXCHANGERS 
Energy saving by means of heat exchangers, 3:28761 
INDUSTRY/HEAT SOURCES 
—— solve heat problems of the industry individually, 








INDUSTRY/PERSONNEL 


INDUSTRY/PERSONNEL 
Science and engineering technicians in the United Sta’ 
cma of a redefined population, 1972, 3: 29979 (ORAU- 


38) 
INDUSTRY /POWER DEMAND 
Electrical energy cons — in California: data collection and 
anal 3:28700 (UCID-3847) 
INDU Y/WASTE HEAT UTILIZATION 
Ener, po means of heat exchangers, 3:28761 
RMATIO 


~— — symptoms, causes, and cures, 3:30016 (UCRL- 
Role of scientific and technical information in critical genes 
management. Volume I. Final report, 3:28517 (PB-272178) 
INFORMATION SYSTEMS 
sh a and schedule planning and control, 3:30012 (CONF- 
Uniform contractor 7 ing sys ystem, _ aa (CONF-770937-) 
What is FORS, 3:30013 (CONF-770937 
INFORMATION SYSTEMS/DESIGN 
User-directed data base design (Improves system by taking 
account of fact that some combinations of terms are never 
referenced), 3:30015 (UCRL-80178(Rev.1)) 
THERMOGRAPHY/PERFO 


ae i evaluation of a thermogra: ~pry eonaing device for 
conservation studies, 3:2869 cap rans ) 
INHOM IENEOUS PLAS WAVES 
Supplementary heating of fusion plasmas by means of Alfven 
waves, 3:29850 (COO-3077-102 
INHOMOGENEOUS PLASMA/HIGH-FREQUENCY HEATING 
Supplementary heating of fusion plasmas by means of Alfven 
waves, 3:29850 (COO-3077-102 
INLAND WATERWAYS/LAND RECLAMATION 
Two attempts at land reclamation: overkill and underkill, 3:28788 
INSECTS/B: VIOR 
U. S. Army medical research and development technical report. 
Annual research a report 1 July 1975-30 September 1976, 
3:29476 (AD-A-044175) 
IN-SERVICE INSPECTION/AUTOMATION 
Remote inspection system for nuclear power plants, 3:28354 
IN-SITU G CATION 
a gasification: the Forestburg (Alberta) field test, 


3:27 
IN-SITU GASIFICATION/CONTROL 
ae hg controlling a coal gasification process (Patent), 
Z 
IN-SITU GASIFICATION/FEASIBILITY STUDIES 
Feasibility studies of in-situ coal ee: in the warrior coal 
field. Semi-annual report, 3:27728 (PB-272476) 
INSOLATION/CALCULATION METHODS 
a of monthly average insolation on tilted surfaces, 
Validity of the paeagn eaeten approximation in solar energy 
estimations, 3:2 
INSOLATION/DATA ANALYSIS 
— and stochastic modelling of insolation sequences, 
Correlation oe for hourly diffuse radiation on a horizontal 
surface, 3:2 
INSOLATION/MEASURING INSTRUMENTS 
Globoscope, 3:27981 
INSTR (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTEGRATED CIRCUITS/EDUCATION 
—— circuits for managers (Study course), 3:29127 (SAND- 
77-0553C) 
INTEGRATED COMMUNITY ENERGY SYSTEMS 
See ICES 
INTERACTING BOSON MODEL 
Evidence for a new symmetry in nuclei: The structure of !*Pt 
and the O(6) limit, 3:29779 
OMETERS 


Studies of end loss from a theta pinch using a Twyman-Green 
interferometer. Scientific report 77-4, 3:29856 (COO-4020-4) 
INTERMEDIATE IMAGE SPECTROMETER 
See MAGNETIC LENS SPECTROMETERS 
IATE VECTOR BOSONS/DECAY 
Considerations on W — hadron jets (SU(2) x U(1), gauge 
invariance), 3:29662 (BNL-23592) 
—— ae and hadronic jets from W mesons, 3:29726 (BNL- 
INTERMEDIATE VECTOR BOSONS/LEPTONIC DECAY 
Considerations on W — hadron jets (SU(2) x U(1), gauge 
invariance), 3:29662 (BNL-23592) 
——— — and hadronic jets from W mesons, 3:29726 (BNL- 
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INTERMEDIATE VECTOR BOSONS/MASS 
Considerations on W — hadron jets (SU(2) x U(1), gauge 
invariance), 3:29662 (BNL-23592) 
INTERMEDIATE VECTOR BOSONS/PARTICLE 
Considerations on W — hadron jets (SU(2) x U(1), gauge 
invariance), 3:29662 (BNL-23592) 
IATE VECTOR BOSONS/REVIEWS 
Further comments on W physics at ISABELLE energies, 3:29664 
(BNL-23658) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
STRATIFIED CHARGE ENGINES 
INTERNAL COMBUSTION ENGINES/AFTERBURNERS 
Exhaust manifold for internal combustion engine (Patent), 3:28856 
Pollution minimizing device and method for internal combustion 
engines (Patent), 3:28854 
INTERNAL COMBUSTION ENGINES/CATALYTIC 
CONVERTERS 


Exhaust systems (Patent), 3:28849 
Pellet type catalytic converter (Patent), 3:28850 
Purification of exhaust gases (Patent), 3:28855 
INTERNAL COMBUSTION ENGINES/EXHAUST 
RECIRCULATION SYSTEMS 
Exhaust recycling and carbon monoxide eliminator for 
combustion engines (Patent), 3:28857 
Pollution minimizing device and method for internal combustion 
engines (Patent), 3:28854 
INTERNAL COMBUSTION ENGINES/FUEL INJECTION 
SYSTEMS 
Electronic carburetion system for low exhaust emissions of 
internal combustion engines (Patent), 3:28852 
Numerical computations of two-dimensional, unsteady sprays for 
io to internal combustion engines, 3:28820 (UCID- 
1 
INTERNAL COMBUSTION ENGINES/FUEL SYSTEMS 
Solid electrolyte type air-fuel ratio detector (Patent), 3:28845 
INTERNAL COMBUSTION ENGINES/POLLUTION 
CONTROL EQUIPMENT 
Carbon cell (Patent), 3:28859 
Electronic carburetion system for low exhaust emissions of 
internal combustion engines (Patent), 3:28852 
INTERNATIONAL ENERGY AGENCY 
Conference on industrial commerce and safeguards for civil 
nuclear power, 3:27924 (CONF-770387-) 
LANETARY MAGNETIC FIELDS/MAGNETIC FIELD 
CONFIGURATIONS 


Bidirectional anisotropies in solar cosmic ray events: evidence for 
etic bottles, 3:29587 
AL ABSORPTION 
Intestinal tion of particulate matter, 3:29483 
INVERTEBRA 


See also ANNELIDS 
ARTHROPODS 
CNIDARIA 
MOLLUSCS 
INVERTEBRATES/METABOLISM 
Metabolic rates in five animal emcees in 1976 after prolonged 


exposure to Seafarer ELF electromagnetic fields in nature. 
Technical rt for 1976, 3:29543 (AD-A-044229) 
INVERTEBRA /PHYSIOLOGY 
Metabolic rates in five animal fo sem sh in 1976 after prolonged 
exposure to Seafarer ELF etic fields in nature. 
Technical rt for 1976, 3: 29543 (AL (AD-A-044229) 
INVERTEBRA /POPULATION DENSITY 


Analysis of invertebrate populations inhabiting the shrub-steppe 
region of southcentral Washington (Hanford Reservation), 
3:29374 (ORNL-5304) 

IODINE/EXCITED STATES 

Dynamics of the chemistry of electronically excited atoms in 
defined [= uantum states. Annual Summary Repot | Apr 76-31 
Mar 77, 3:28963 (AD-A-046635) 

IODINE 129/RADIATION MONITORING 

Iodine-129 in animal thyroids from Nevada and other western 
states. Final rt, 3:29389 (PB-271637) 

IODINE 131/RADIOACTIVE WASTE PROCESSING 

Activation of water soluble amines by halogens for trappin 
methyl radioactive iodine from air streams (Patent), 3:27902 

ION DETECTION/SECONDARY EMISSION DETECTORS 

Optical study for an ion detector with energy-independent 

sensibility, 3:29252 (UCRL-Trans-1 1301) 
ION MICROPROBE ANALYSIS/ACCURACY 
Comparison of a theoretical model and sensitivity factor 
calculations for quantification of SIMS data, 3:28950 
ION SOURCES 
See also ALPHA SOURCES 
NEUTRAL BEAM SOURCES 
PENNING ION SOURCES 
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ION SOURCES/BEAM OPTICS 
Effect of beamlet-beamlet interaction on ion optics of 
multiaperture sources, 3:29206 
ION SOURCES/BEAM-PLASMA SYSTEMS 
Study of two-stage ion-beam optics, 3:29185 
ION SOURCES/DESIGN 
Heated uranium tetrafluoride target system to release non-rare gas 
fission products for the TRISTAN isotope separator, 3:27940 
Ion source development for JT-60 neutral beam injector, 3:29948 
ION SOURCES/HOLLOW CATHODES 
Hollow cathode hydrogen ion source, 3:29952 
ION SOURCES/PERFORMANCE 
Characteristics of a multidipole ion source, 3:29607 
Rectangular Periplasmatron, an ion source for MW-neutral beam 
injection systems, 3:29950 
ION SOURCES/RESEARCH PROGRAMS 
Development of H™ sources at Brookhaven National Laboratory, 
3:29204 (BNL-23651) 
ION SOURCES/SPACE CHARGE 
Effect of beamlet-beamlet interaction on ion optics of 
multiaperture sources, 3:29206 
ION-ATOM COLLISIONS/IONIZATION 
Energy distributions of secondary electrons. III. Projectile energy 
dependence for ionization of He, Ne, and Ar by protons, 
3:29636 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
See also CONDENSER IONIZATION CHAMBERS 
FISSION CHAMBERS 
LIQUID IONIZATION CHAMBERS 
Instruments for use of '°B as a standard, 3:29754 
IONIZATION CHAMBERS/FABRICATION 
Procedures and instructions for fabrication, assembly, and test of 
PCP III multisection ionization chamber (Q-2633) for reactor 
control, 3:28334 (ORNL/TM-5835) 
IONIZATION CHAMBERS/PERFORMANCE TESTING 
Procedures and instructions for fabrication, assembly, and test of 
PCP III multisection ionization chamber (Q-2633) for reactor 
control, 3:28334 (ORNL/TM-5835) 
IONIZATION CHAMBERS/SENSITIVITY 
Standards in medical neutron dosimetry, 3:29257 
IGNOSPHERE 
See also F REGION 
IONOSPHERE/ELECTRON SPECTRA 
Energization pf polar-cusp electrons at the noon meridian, 3:29593 
(N-77-29057) 
TRELAND/ENERGY ANALYSIS 
Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641) 
IRELAND/ENERGY SOURCE DEVELOPMENT 
Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641) 
IRIDIUM 191/GIANT RESONANCE 
Shapes of stable Ir and Pt transition nuclei, 3:29784 
IRIDIUM 191/SHAPE 
Shapes of stable Ir and Pt transition nuclei, 3:29784 
IRIDIUM 191 TARGET/PHOTONUCLEAR REACTIONS 
Shapes of stable Ir and Pt transition nuclei, 3:29784 
IRIDIUM 193/GIANT RESONANCE 
Shapes of stable Ir and Pt transition nuclei, 3:29784 
IRIDIUM 193/SHAPE 
Shapes of stable Ir and Pt transition nuclei, 3:29784 
IRIDIUM 193 TARGET/PHOTONUCLEAR REACTIONS 
Shapes of stable Ir and Pt transition nuclei, 3:29784 
IRIDIUM 194/ENERGY LEVELS 
Nuclear data sheets for A= 194, 3:29780 
IRIDIUM 194/NUCLEAR PROPERTIES 
Nuclear data sheets for A= 194, 3:29780 
IRIDIUM FLUORIDES/CHARGE EXCHANGE 
Charge-transfer interactions between transition metal 
os and xenon. Technical report, 3:28987 (AD-A- 
IRON/ELECTRIC CONDUCTIVITY 
High-precision measurement and control facility for electrical- 
resistivity experiments in an He II environment, 3:29283 
IRON/ION MICROPROBE ANALYSIS 
Comparison of a theoretical model and sensitivity factor 
calculations for quantification of SIMS data, 3:28950 
TRON/MECHANICAL PROPER 
Implications of alloy structure with respect to mechanical 
properties. Final report, 3:28891 (AD-A-044614) 
IRON/NEUTRON TRANSPORT 
Cosmic ray induced neutron background sources and fluxes for 


geometries of air over water, ground, iron, and aluminum, 
3:29571 


ISABELLE STORAGE RINGS/MODIFICATIONS 


IRON 54 TARGET/PROTON REACTIONS 
Research with the high resolution spectrometer at LAMPF 
(Differential cross sections, analyzing power, neutron density, 
800 MeV), 3:29757 (ORO/5224-2) 
TRON 55/ENVIRONMENTAL TRANSPORT 
Studies on the concentrations of **Fe in South Pacific egg 
water and marine organisms and in the Columbia Rive 
oy agg report, July 1, 1976-June 30, 1977, 3:29449 (RLO-2231- 
T1-11 


) 
IRON 55/RADIOECOLOGICAL CONCENTRATION 
Studies on the concentrations of **Fe in South Pacific Ocean 
water and marine organisms and in the Columbia River. 
Progress report, July 1, 1976-June 30, 1977, 3:29449 (RLO-2231- 
T1-11) 
IRON 56 TARGET/NEUTRON REACTIONS 
Much ado about nothing: deep minima in “Sc and **Fe total 
neutron cross sections (0.4 to 1000 KeV), 3:29772 
TRON BASE ALLOYS/CORROSION 
Corrosion of iron-base alloys versus alternate materials in 
—— brines. Interim report: period ending October 1977, 
:28101 (PNL-2456) 
IRON COMPOUNDS/CATALYTIC EFFECTS 
Transition metal chemistry under high carbon monoxide pressure: 
an infrared spectroscopic study of catalysis in the Fischer- 
Tropsch reactions, 3:27955 (SRO-933-2) 
IRON COMPOUNDS/CHEMICAL PREPARATION 
New ferraboranes. Structural analogues of hexaborane (10) and 
ferrocene. A complex of cyclic BsHio(-), a counterpart of 
CsHs(-). Technical report, 3:28952 (AD-A-046531) 
IRON COMPOUNDS/PHOTOLYSIS 
Photoreactions of [(eta5-C;Hs)Fe(CO)z]}2 with potential hydrogen 
donors, 3:28975 
IRON FLUORIDES/LATTICE PARAMETERS 
X-ray absorption at high pressure, 3:28919 
TRON IONS/ELECTRON-ION COLLISIONS 
Excitation and ionization of highly charged ions by electron 
impact. Progress report, December 15, 1976-December 15, 1977 
(Cross sections), 3:29622 (COO-2897-2) 
IRON OXIDES/HEALTH HAZARDS 
Health hazard evaluation determination report Number, 74-9-271, 
Wheeling Pittsburgh Steel Corporation, Steubenville, Ohio, 
3:29530 (PB-273836) 
IRON SULFIDES/ABUNDANCE 
Development of electrical and electrochemical probes for down 
hole and in-line chemical analysis of high pressure, high 
temperature geothermal fluids. Interim report: period ending 
October 1977, 3:28102 (PNL-2459) 
IRRADIATION DEVICES/DESIGN 
Irradiating device with an electronic accelerator (Patent), 3:29004 
IRRIGATION/EFFICIENCY 
More and better uses could be made of billions of “cement of water 
by improving irrigation delivery systems: 
Agriculture and the Interior. Report to the Fr, sooo 3: 28750 
(PB-271739) 
IRRIGATION/ENERGY DEMAND 
Energy requirements of alternatives in water supply, use, and 
conservation, and water quality control in California. Final 
report, 3:28745 (UCRL-13784) 
IRRIGATION/WATER REQ 
Energy requirements of alternatives in water supply, use, and 
conservation, and water Tae control in California. Final 
report, 3:28745 (UCRL-137 
ISABELLE STORAGE RINGS/ACCELERATOR FACILITIES 
Comments on septa and other small production angle magnets, 
3:29222 (BNL-23590) 
ISABELLE STORAGE RINGS/BEAM LUMINOSITY 
ag luminosity variation at ISABELLE, 3:29224 (BNL- 
23660) 
some) for anti pp interactions at ISABELLE, 3:29218 (BNL- 
23562 
ISABELLE STORAGE RINGS/DATA PROCESSING 
Requirements for signal cables and off-line data processing, 
3:29219 (BNL-23563) 
ISABELLE STORAGE RINGS/DOORS 
Access control system for ISABELLE, 3:29216 (BNL-23542) 
ISABELLE STORAGE RINGS/DRIFT CHAMBERS 
Proportional chambers and multiwire drift chambers at high rates, 
3:29217 (BNL-23560) 
ISABELLE STORAGE RINGS/ELECTRIC CABLES 
Requirements for signal cables and off-line data processing, 
3:29219 (BNL-23563) 
ISABELLE STORAGE RINGS/EXP PLANNING 
Review of experiments, 3:29223 (BNL-23591) 
Search for A anti A heavy states at ISA, 3:29225 ~~ 
ISABELLE STORAGE RINGS/HODOSCOPES 
Use of hodoscopes at ISABELLE, 3:29220 (BNL-23564) 
ISABELLE STORAGE RINGS/MODIFICATIONS 
Review of experiments, 3:29223 (BNL-23591) 








ISABELLE STORAGE RINGS/MULTIWIRE 


ISABELLE STORAGE RINGS/MULTIWIRE 
PROPORTIONAL CHAMBERS 
rtional chambers and multiwire drift chambers at high rates, 
3:29217 (BNL-23560) 
ISABELLE STORAGE RINGS/MUON BEAMS 
Comments on muon trapping (HALO computer code), 3:29226 
(BNL-50740) 
ISABELLE STORAGE RINGS/OPERATION 
Report of group II-2: running at ISA, 3:29215 (BNL-23537) 
ISABELLE STORAGE RINGS/PHOTOMULTIPLIERS 
Hodoscope subgroup summary microchannel plate 
photodetectors, 3:29221 (BNL-23565) 
ISING MODEL/CRITICAL TEMPERATURE 
Critical indices from perturbation analysis of the Callan-Symanzik 
equation, 3:29819 
ISING MODEL/MAGNETIC SUSCEPTIBILITY 
Critical indices from perturbation analysis of the Callan-Symanzik 
equation, 3:29819 
ISOENZYMES/FLUORESCENCE 
nd and centrifugation — of yeast hexokinase 
isoenzymes, 3:29460 (UR-3490- 
ISOENZY MES/ULTRACENTRIFUGATION 
Fluorescence and centrifugation studies of yeast hexokinase 
isoenzymes, 3:29460 (UR-3490-1327) 
ISOTOPE *APPLICATIONS/RESEARCH PROGRAMS 
Developing role of short-lived radionuclides in nuclear medicine. 
A report of the task force on short-lived radionuclides for 
medical applications to the BRH, FDA. Final report, 3:29480 
(PB-272298) 
ISOTOPE DATING/BACKGROUND RADIATION 
Cosmic ray induced neutron background sources and fluxes for 
a of air over water, ground, iron, and aluminum, 
:29571 
ISOTOPE PRODUCTION/ACCELERATORS 
Dedicated medical ion accelerator design study. Final report, 
3:29177 (LBL-7230) 
ISOTOPE PRODUCTION/RESEARCH PROGRAMS 
Developing role of short-lived radionuclides in nuclear medicine. 
A report of the task force on short-lived radionuclides for 
medical applications to the BRH, FDA. Final report, 3:29480 
(PB-272298) 
ISOTOPE RATIO 
Sources of lead in blood: identification by stable isotopes, 3:29535 
ISOTOPES 
See also FISSION PRODUCTS 
RADIOISOTOPES 
ISOTOPES/FABRICATION 
Isotope research materials, 3:28899 eer 
ISX TOKAMAK/SPECIFICATIONS 
Engineering features of ISX-B, 3:29902 
ITALY/HYDROLOGY 
Sources. Progress report, June 1975-March, 1977 and circulation 
paths of thermal fluids in the Abano region, northern Italy, 
3:28096 (COO-2763-1) 
ITALY/THERMAL SPRINGS 
Sources. Progress report, June 1975-March, 1977 and circulation 
paths of thermal fluids in the Abano region, northern Italy, 
3:28096 (COO-2763-1) 
ITALY/WELLS 
Sources. Progress report, June 1975-March, 1977 and circulation 
paths of thermal fluids in the Abano region, northern Italy, 
3:28096 (COO-2763-1) 


JAPAN/ENERGY ANALYSIS 
Initial multi-national study of future energy systems and impacts of 
some evolving poe 3:28520 (BNL-50641) 
JAPAN/ENERGY SOURCE DEVELOPMENT 
Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641) 
JAPAN/FUEL REPROCESS OCESSING PLANTS 
Remote systems and remote maintenance of a reprocessing plant 
in Japan, 3:27882 
JAPAN/SOLAR AIR CONDITIONING 
Present technologies of solar heating, cooling and hot water 
supply in Japan, 3:28047 
JAPAN/SO SPACE HEATING 
Present technologies of heating, cooling and hot water 
supply in Japan, 3:2804 
JAPAN/SOLAR WATER HEATING 
Present technologies of solar heating, cooling and hot water 
supply in Japan, 3:28047 





ERA Vol. 3, No. 12 


JET ENGINE FUELS/RESOURCE CONSERVATION 
Effective fuel conservation pro; could save millions of 
ons of aviation fuel, 3:28631 (CED-77-98) 
JET MODEL/INTERMEDIATE VECTOR BOSONS 
Prompt leptons and hadronic jets from W mesons, 3:29726 (BNL- 
23593) 


JET TOKAMAK/MAGNET COILS 
Design and manufacture of the Joint European Torus (JET) 
toroidal field coils, 3:29922 
JFT-2 TOKAMAK/SURFACE CLEANING 
Discharge cleaning experiment in the JFT-2 tokamak with surface 
observation by AES, 3:29888 
JOSEPHSON JUNCTIONS/BIBLIOGRAPHIES 
Josephson junctions (citations from the NTIS Data Base). Report 
for 1964-Aug 77 (181 citations), 3:29015 (NTIS/PS-77/0841) 
Josephson junctions. Volume II. 1975-August 1977 (citations from 
the Engineering Index data base). Report for 1975-Aug 77 (232 
citations), 3:29016 (NTIS/PS-77/0842) 
JT-60 REACTORS/LIMITERS 
Drive characteristics of a fast movable limiter in the JT-60 
tokamak, 3:29911 
JT-60 REACTORS/SKIN EFFECT 
Drive characteristics of a fast movable limiter in the JT-60 
tokamak, 3:29911 
JT-60 TOKAMAK/CONTROL SYSTEMS 
Control system of plasma position and cross-sectional shape in 
large tokamak device, 3:29969 
JT-60 TOKAMAK/NEUTRAL BEAM SOURCES 
Beam line studies of the JT-60 neutral beam injector, 3:29954 
Ion source development for JT-60 neutral beam injector, 3:29948 


K 


K01 
See KAONS NEUTRAL SHORT-LIVED 
K-1775 RESONANCES/PARTICLE PRODUCTION 
Study of K* (1780) in the reaction K~ p + K~ * n at 6 GeV/c, 
3:29709 


K-1775 RESONANCES/PARTICLE WIDTHS 
—. of K* (1780) in the reaction K~ p — K~ 7* n at 6 GeV/c, 
:29709 
KAON MINUS REACTIONS 
Observation of characteristic y radiation from the (K~,7~ y) 
reaction on light nuclei (1.7 GeV/c: cross sections), 3:29713 
KAON MINUS-PROTON INTERACTIONS/EXCHANGE 
INTERACTIONS 
Triple Regge analysis of the fragmentation processes pK~—>+K~ =* 
and K~ p-—>p * at 4.2 GeV/c (Triple-Re eee model), 3:29717 
KAON MINUS PROTON INTERACTIO 
FRAGMENTATION 
Triple Regge analysis of the fragmentation processes p 
and K~ p—p* at 4.2 GeV/c (Triple-Re 
KAON MI 
INTERA 


K~-—K~ =* 
e mere 3:29717 
— INTERA OD /INCLUSIVE 

INS 


ba Regge analysis of the fragmentation processes pK-—+K~ =* 
p>* at 4.2 GeV/c (Triple-Regge model), 3:29717 
KAON. MI $ PROTON INTERA TONS/MASS SPECTRA 
Study of K* (1780) in the reaction K~ 4 — K~ w* nat 6 GeV/c, 
3:29709 
KAON PLUS-PROTON INTERACTIONS/CHARGE-EXCHANGE 
INTERACTIO: 


INS 
Inclusive double-charge-exchange 7~ production at 100 GeV/c, 
3:29712 


KAON PLUS-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
—— double-charge-exchange 7” production at 100 GeV/c, 
:29712 
KAON-KAON INTERACTIONS/INCLUSIVE INTERACTIONS 
Fragmentation pK”"—+K~ A and K~ p-pA and two body total 
cross sections K anti K, anti pp (Two-component duality, 4.2 
GeV/c), 3:29696 
KAON-KAON INTERACTIONS/TOTAL CROSS SECTIONS 
Fragmentation pK-—+K~ A and K~ p-+pA and two body total 
cross sections K anti K, anti pp (Two-component duality, 4.2 
GeV/c), 3:29696 
KAONS MINUS/ELECTROPRODUCTION 
Inclusive K* and K~ electroproduction, 3:29658 
KAONS NEUTRAL SHORT-LIVED/PARTICLE PRODUCTION 
Inclusive V°-production in anti pp interactions at 12 GeV/c 
Preliminary results), 3:29699 
ao charmed particles in 14.75 GeV/c anti pp interactions, 
KAONS PLUS/DECAY 
Will the axion be found soon, 3:29728 
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KAONS PLUS/ELECTROPRODUCTION 
Inclusive K* and K~ electroproduction, 3:29658 


See SEAWEEDS 
KENTUCKY/COAL MINING 
Surface land owner vs. the mineral rights owner: an economic 
analysis of the Eastern Kentucky problem, 3:28601 
KENTUCKY/SURFACE MINING 
Onsite control of sedimentation utilizing the modified block-cut 
method of surface mining. Feasibility study Dec 74-Apr 76, 
3:27765 (PB-272244) 
KERNKRAFTWERK BIBLIS-3 
See BIBLIS-3 REACTOR 
RNKRAFTWERK PHILIPPSBURG-2 
See PHILIPPSBURG-2 REACTOR 
KERNKRAFTWERK STADE 
See STADE REACTOR 
FTWERK WUERGASSEN 
See WUERGASSEN REACTOR 
KETONES 
See also BENZOPHENONE 
KETONES/COMBUSTION HEAT 
Thermochemistry of coal components. 1. Xanthone, 3:27753 
KETONES/ELECTRONIC STRUCTURE 
Excited state electron spin coherence (ESESC) studies of triplet 
states in molecular solids, 3:28921 (LBL-7370) 
KETONES/FORMATION HEAT 
Thermochemistry of coal aes 1. Xanthone, 3:27753 
KILNS/ENERGY DEM. 
Energy conservation in Sesiaiie kiln operations using thermal 
energy storage, 3:28746 (CONF-770416-8) 
KILNS/FUEL ECONOMY 
Utilization of secondary energy resources in tunnel kilns, 3:28757 
KILNS/HEAT STORAGE 
Energy conservation in periodic kiln operations using thermal 
energy storage, 3:28746 (CONF-770416-8) 
KKP-2 PHILIPPSBURG REACTOR 
See PHILIPPSBURG-2 REACTOR 
KKS REACTOR 
See STADE REACTOR 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KNOCK-ON REACTIONS/NUCLEAR REACTION KINETICS 
Absorption and polarization phenomena in knock-on reactions, 
:29805 


KNOCK-ON REACTIONS/POLARIZATION 
Absorption and polarization phenomena in knock-on reactions, 


KOREA (SOUTH) 
See REPUBLIC OF KOREA 
KUWAIT/PETROLEUM INDUSTRY 
Kuwait declaration on technical cooperation among developing 
countries, 3:28607 


L RESONANCES 
See K-1775 RESONANCES 
LABORATORY EQUIPMENT 
See also GLOVEBOXES 
HOT CELLS 
MANIPULATORS 
SAMPLERS 
VACUUM PUMPS 
LABORATORY EQUIPMENT/PERFORMANCE TESTING 
Standardization of stationary source method for vinyl chloride. 
Final report, 3:29328 (PB-271513) 
LAKE ONTARIO/WATER CURRENTS 
Arrested topographic wave, 3:29567 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES/PARTICLE PRODUCTION 
Fragmentation pK~—+K~ A and K~ p-—>pA and two body total 
cross sections K anti K, anti pp (Two-component duality, 4.2 
GeV/c), 3:29696 
Inclusive V°-production in anti pp interactions at 12 GeV/c 
(Preliminary results), 3:29699 
—- charmed particles in 14.75 GeV/c anti pp interactions, 
LAMBDA PARTICLES/POLARIZATION 
Reaction anti pp — anti AA between 1.5 and 2.0 GeV/c (Spin 
correlations, angular momenta, mechanism), 3:29697 
LAMPF LINAC/ACCELERATOR FACILITIES 
PIP: a proton irradiation port at LAMPF, 3:29042 


LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 


Remote operation and maintenance of a pulsed neutron physics 
facility, 3:29041 
LAMPF LINAC/OPERATION 
Medium-energy physics program. Progress report, May 1-July 31, 
1977, 3:29175 (LA-7081-PR) 
LAND FILLS 
See SANITARY LANDFILLS 
LAND POLLUTION ABATEMENT 
Disposal of by-products from nonregenerable flue gas 
desulfurization systems: second progress report. Report for Nov 
72-Nov 75, 3:29383 (PB-271728) 
LAND RECLAMATION/FEASIBILITY STUDIES 
Potential for using sewage sludges and compost in mine 
reclamation, 3:28785 
Use of sewage sludge for land reclamation: a coal company’s point 
of view, 3:28786 
LAND RECLAMATION/PUBLIC RELATIONS 
Public relations aspects of the Prairie Plan: a sewage sludge on 
land project, 3:28789 
Two attempts at land reclamation: overkill and underkill, 3:28788 
TRANSPORT/ECONOMIC IMPACT 
Transport and the environment (Book), 3:28546 
LAND TRANSPORT/ENVIRONMENTAL IMPACTS 
Transport and the environment (Book), 3:28546 
LAND TRANSPORT/SOCIAL IMPACT 
Transport and the environment (Book), 3:28546 
LAND USE/ENVIRONMENTAL EFFECTS 
Vertebrate population levels correlated with different land use 
— on the INEL National Environmental Research Park, 
:29372 (ORNL-5304) 
LAND USE/PLANNING 
Analytical multiobjective —— techniques and power 
plant siting: a survey and critique, 3:29392 (ORNL-5288) 
Integrated mined-area reclamation and land-use pl . Volume 
E. A case study of surface mining and reclamation planning: 
ASARCO Open Pit Copper Mine, Casa Grande, Arizona, 
3:29391 —— cio 3E)) 
ANID 


See RARE E EARTHS 
NTHANUM BORIDES/WORK FUNCTIONS 
ERDA/NASA advanced thermionic technology program, 
progress report No. 24, 3:28678 (COO-3056-26) 
LANTHANUM BORIDES/ZONE MELTING 
Arc floating zone technique for preparing single crystal lanthanum 
hexaboride, 3:28900 
LARVAE/GROWTH 
—< development of Callinectes similis reared in the laboratory, 
:29481 
LARVAE/SURVIVAL TIME 
Effects of a seawater-soluble fraction of Cook Inlet crude oil and 
its major aromatic components on larval stages of the 
Dungeness crab, Cancer magister Dana, 3:29509 
Molting and survival of king crab (Paralithodes camtschatica) and 
coonstripe shrimp (Pandalus hypsinotus) larvae exposed to cook 
inlet crude oil water-soluble fraction, 3:29510 
LASER CAVITIES/FLUCTUATIONS 
Influence of small-scale phase inhomogeneities on the properties 
of unstable resonators, 3:29076 
LASER CAVITIES/OSCILLATION MODES 
Influence of small-scale phase inhomogeneities on the properties 
of unstable resonators, 3:29076 
LASER FUSION REACTORS/BIBLIOGRAPHIES 
Laser fusion (a bibliography with abstracts). Report for 1964-Sep 
77, 3:29848 (NTIS/PS-77/0865) 
LASER FUSION REACTORS/POWER SUPPLIES 
Design of the power amplifier for the HEGLF at LASL, 3:29945 
LASER FUSION REACTORS/REMOTE HANDLING 
Remote systems for inertial-confinement fusion generating 
stations, 3:29960 
LASER IMPLOSIONS/BIBLIOGRAPHIES 
Laser fusion (a bibliography with abstracts). Report for 1964-Sep 
77, 3:29848 (NTIS/PS-77/0865) 
LASER ISOTOPE SEPARATION/REVIEWS 
Laser separation of isotopes, 3:28967 
LASER RADIATION/FLUCTUATIONS 
Phase transitions in three-dimensional two-level systems, 3:29074 
LASER-PRODUCED PLASMA/ABSORPTION SPECTRA 
i ~" continua for absorption spectroscopy from 40 to 2000 A, 
:29878 
LASER-PRODUCED PLASMA/COMPARATIVE 
EVALUATIONS 
Significance of the distribution of hot spots on the interpretation 
of laser produced plasma experiments, 3:29877 
LASER-PRODUCED PLASMA/PLASMA CO 
Ion confinement in pulsed laser-produced plasmas, 3:29879 
LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 
High-luminosity x-ray spectrograph with vertical focusing for 
laser plasma studies, 3:29861 











LASER-PRODUCED PLASMA/SCALING LAWS 


—— and interferometry experiments with a ten- 
light source at various wavelengths, 3:29866 
Stark pr heew es ge in hot, dense, laser-produced plasmas: A two- 
two-temperature formulation, 3:29860 
LASER. RODUCED PLASMA/SCALING LAWS 
Significance of the distribution of hot spots on the interpretation 
of laser produced plasma experiments, 3:29877 
LASER-PRODUCED PLASMA/STARK EFFECT 
— te ener in hot, dense, laser-produced plasmas: A two- 
ment, two-temperature formulation, 3:29860 
LASER. RODUCED PLASMA/STREAK PHOTOGRAPHY 
Image converter camera optical measurements in laser fusion 
research, 3:29865 
Picosecond x-ray spectral studies, 3:29863 
Time-resolved x-ray pinhole photography of compressed laser 
fusion targets, 3.29864 
LASER-PRODUCED PLASMA/ULTRAHIGH-SPEED 
PHOTOGRAPHY 
Image converter camera optical measurements in laser fusion 
research, 3:29865 
Time-resolved x-ray a photography of compressed laser 
fusion targets, 3:29864 
LASER-RADIATION HEATING/RADIATION PRESSURE 
Interferometric confirmation of radiation-pressure effects in laser- 
— interactions, 3:29853 


See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
RUBY LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
LASERS/BEAM PULSERS 
Time resolution of the CS, optical shutter: effects of group 
velocity dispersion and beam geometry, 3:29102 
LASERS/BIOLOSGICAL EFFECTS 
U. S. Army medical research and development technical report. 
Annual research progress report 1 July 1975-30 September 1976, 
3:29476 (AD-A-044175 
LASERS/CATHODE RAY TUBES 
Stimulated emission as a result of television-type operation of a 
laser cathode-ray tube with its screen at room temperature, 
79 


3:290 
LASERS/EMISSION SPECTRA 
Investigation of a ring laser with amplitude anisotropy, Faraday 
cell, and natural optical rotation, 3:29107 
LASERS/FEASIB STUDIES 
Possibilities of lasing in extended two-dimensional 
magnetoplasmadynamic arcs, 3:29104 
LASERS/FLUORESCENCE 
Variations in homogeneous fluorescence linewidth and electron- 
— coupling within an inhomogeneous spectral profile. 
nterim technical report, 3:29056 (AD-A-044622) 
LASERS/FREQUENCY CONVERTERS 
Efficient fifth order non-linear process by focused beam in metal 
vapor, 3:29068 
LASERS/POLARIZATION 
Investigation of a ring laser with amplitude anisotropy, Faraday 
cell, and natural optical rotation, 3:29107 
LASERS/SAFETY 
Optical characteristics of laser safety devices. Final report, 
3:29548 (AD-A-044396) 
LASERS/STABILIZATION 
Comparative analysis of a laser frequency stabilization method 
using a mobile and a fixed Lorentzian, 3:29067 
LASERS/STIMULATED EMISSION 
Stimulated emission from a rotating anharmonic oscillator, 3:29097 
Stimulated emission as a result of television-type operation of a 
re ony tube with its screen at room temperature, 
LASERS/TUNING 
Tunable lasers and applications (Proc. Loen Conf., Norway, 
1976), 3:29081 
LASERS/USES 
Tunable lasers and applications (Proc. Loen Conf., Norway, 
1976), 3:29081 
LASERS/WINDOWS 
Optical properties of euro + porte potassium chloride laser 
window materials. Final report 1 January 1976-30 June 1977, 
— (AD-A-043980) 


(Los Alamos Scientific Laboratory.) 
LASL/DRINKING WATER 
Hydrologic characteristics of the Los Alamos well field, with 
reference to the occurrence of arsenic in well LA-6, 3:29404 
(LA-7012-MS) 
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LASL/HYDROLOGY 
Hydrologic characteristics of the Los Alamos well field, with 
reference to the occurrence of arsenic in well LA-6, 3:29404 
(LA-7012-MS) 
LASL/RESEARCH PROGRAMS 
E-Division semiannual report. Progress report, December 1, 1976- 
May 30, 1977, 3:29978 (LA-7027-PR) 
a research at the University of California (Booklet), 3:28555 
LA HEAT STORAGE/MATERIALS 
Thermal energy storage in phase change materials (Materials 
survey), 3:28494 (CONF-760212-) 
WRENCE BERKELEY 


LABORATORY/RESEARCH 
PROGRAMS 
Energy research at the pre | of California oo. 3:28555 
LAWRENCE LIVERMORE LABORATORY/RESEAR 
PROGRAMS 
Energy research at the University of California (Booklet), 3:28555 
LEAD/BIOASSAY 


Comparison of accuracy and reliability of two methods for the 
determination of lead in blood, 3:29479 
LEAD/BIOLOGICAL ACCUMULATION 
Investigation of blood lead content and atmospheric lead levels in 
Bangkok, 3:29352 
Scalp hair as a monitor of community exposure to lead, 3:29537 
Sources of lead in blood: identification by stable isotopes, 3:29535 
Tooth lead levels in Birmingham children, 3:29536 
LEAD/BIOLOGICAL EFFECTS 
Biochemical changes during the initial stages of industrial lead 
exposure, 3:29538 
Interactions of lead, calcium, vitamin D, and nutrition in lead- 
burdened children, 3:29534 
Is the total concentration of lead in blood a significant test for lead 
poisoning, 3:29540 
Some observations on the intake of inorganic lead and animal 
growth (Rats), 3:29522 
LEAD/ECOLOGICAL CONCENTRATION 
Dietary intakes of some chlorinated hydrocarbons and heavy 
metals estimated on the experimentally prepared diets, 3:29532 
Investigation of blood lead content and atmospheric lead levels in 
Bangkok, 3:29352 
LEAD/SUPERCONDUCTIVITY 
Tunnel effect in superconductors with nonequilbrium quasi- 
particle population under laser irradiation, 3:28890 
LEAD/TOXICITY 
Health hazard evaluation determination report Number 76-38-326, 
Rycraft, Inc., Corvallis, Oregon, 3:29529 (PB-273748) 
LEAD/TUNNEL EFFECT 
Tunnel effect in superconductors with nonequilbrium quasi- 
particle population under laser irradiation, 3:28890 
LEAD 194/ENERGY LEVELS 
Nuclear data sheets for A= 194, 3:29780 
LEAD 194/NUCLEAR PROPERTIES 
Nuclear data sheets for A= 194, 3:29780 
LEAD 207/ENERGY LEVELS 
Nuclear data sheets for A=207, 3:29781 
LEAD 207/NUCLEAR PROPERTIES 
Nuclear data sheets for A=207, 3:29781 
LEAD 207 TARGET/PION MINUS REACTIONS 
Correlations between the secondary particles in 7~ A interactions 
at 3.7 GeV/c, 3:29770 
LEAD 208 TARGET/PION PLUS REACTIONS 
Inelastic scattering of 7* Mesons from nuclei at 50 MeV, 3:29760 
LEAD 209/ENERGY LEVELS 
Nuclear data sheets for A=209, 3:29782 
LEAD 209/NUCLEAR PROPERTIES 
Nuclear data sheets for A= 209, 3:29782 
LEAD ALLOYS/THERMODYNAMIC PROPERTIES 
Thermodynamic = of a quasi-ionic alloy from 
electromotive force measurements: The Li-Pb system, 3:28860 
LEAD ALLOYS/THERMONUCLEAR REACTOR COOLING 
SYSTEMS 
Thermodynamic preeies of a quasi-ionic alloy from 
electromotive force measurements: The Li-Pb system, 3:28860 
LEAD COMPOUNDS/CHEMICAL ANALYSIS 
Capture threshold of male pink bollworm moth with gossyplure, 
and its effect on boll infestation and frequency of insecticidal 
treatment, 3:29343 
LEAD METHOD 
See ISOTOPE DATING 
LEAD NITRATES/BIOLOGICAL EFFECTS 
Effects of sub-lethal doses of copper sulphate and lead nitrate on 
_— and pigment composition of Dunaliella salina Teod, 
LEAD OXIDES/ARGON 40 REACTIONS 
Multiple-collision model for pion production in relativistic 
nucleus-nucleus collisions, 3:29741 
Negative-pion production in relativistic heavy-ion collisions (0.4 
to 2.1 GeV/nucleon), 3:29675 
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Pion multiplicity distributions in heavy-ion collisions, 3:29742 
LEAD OXIDES/CARBON 12 REACTIONS 
Negative-pion production in relativistic heavy-ion collisions (0.4 
to 2.1 GeV/nucleon), 3:29675 
LEAD OXIDES/PHASE DIAGRAMS 
Interaction of cobalt ferrate (IIT) with melts of the bismuth 
trioxide-lead monoxide system, 3:28962 (SAND-78-6002) 
LEAD OXIDES/TUNNEL EFFECT 
Tunnel effect in superconductors with nonequilbrium quasi- 
article population under laser irradiation, 3:28890 
LEAD SULFIDES/SUPERCONDUCTIVITY 
Superconducting wires of PbMo/sub 5.1/Se by a powder 
technique, 3:28930 
TELLURIDES/THERMOELECTRIC PROPERTIES 
Thermoelectric figure-of-merit, 3:28663 
LEAK DETECTORS/PERFORMANCE TESTING 
Development testing of leak injection devices for use in testing 
sodium-water leak detection modules, 3:28469 
LEAST SQUARE FIT/ALGORITHMS 
Selectd algorithms for least squares computations: a users guide, 
3:29996 (SAND-77-1090) 
LEAST SQUARE FIT/COMPUTER CALCULATIONS 
Data fitting with insufficient data, 3:30001 (SAND-78-0465C) 
LEPTONS 
See also ELECTRONS 
HEAVY LEPTONS 
MUONS 
NEUTRINOS 
LEPTONS/POSTULATED PARTICLES 
Heavy mass states, 3:29663 (BNL-23613) 
LIBRARIES 
Implementation of the Device Data Bank on the HDL-IBM 
computer. Technical report, 3:29270 (AD-A-046480) 
LI-DRIFTED GE DETECTORS 
Instruments for use of ?°B as a standard, 3:29754 
LI-DRIFTED SI DETECTORS/FABRICATION 
Photostimulated thermal diffusion of lithium in silicon, 3:29251 
LIFE CYCLE 
Photoperiodism in seedling strains of Lemna perpusilla: juvenility 
without obvious morphological correlates, 3:29484 
LIFE SPAN/SOCIO-ECONOMIC FACTORS 


Introductory comments for session on “biological prospects for 


life extension”, 3:29453 (CONF-770467-1) 
LIGHT PIPES/DESIGN 
Features of systems for transmission of concentrated solar 
radiation, 3:28086 
LIGHT PIPES/OPTICAL PROPERTIES 
Features of systems for transmission of concentrated solar 
radiation, 3:28086 
LIGHT SCATTERING/VISIBLE SPECTRA 
— polarization anomalies from holographic gratings, 
: 1 


LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS/ENERGY CONSERVATION 
Lighting design and energy conservation. Final report, 3:28694 
(AD-A-046608) 
Recommended lighting levels for state of Illinois buildings, 
3:28699 (PB-272338) 
LIGHTING SYSTEMS/ENERGY CONSUMPTION 
Commercial energy use: a disaggregation by fuel, building type, 
and end use, 3:28733 (ORNL/CON-14) 
LIGHTING SYSTEMS/FUEL CONSUMPTION 
Commercial energy use: a disaggregation by fuel, building type, 
and end use, 3:28733 (ORNL/CON-14) 
LIGHTING SYSTEMS/POWER DEMAND 
Commercial energy use: a disaggregation by fuel, building type, 
and end use, 3:28733 (ORNL/CON-14) 
LIGHTING SYSTEMS/STANDARDS 
Approaches to the definition of mandatory lighting efficiency 
standards. Final report, 3:28697 (PB-269808) 
LIGHTING SYSTEMS/WORKING FLUIDS 
Solar heat-light recovery system (Patent; phosphorescent particles 
in fluid stream for radiant energy transfer), 3:28051 
LIGNITE/OXIDATION 
Kinetics and modeling of the oxidative pretreatment of coal. 
Second period progress report, November 1976-June 1977, 
3:27748 (FE- 2450-2) 
LIGNITE/PYROLYSIS 
Coal pyrolysis by hot solids from a fluidized bed combustor. 
Quarterly progress report, September 1, 1977-November 30, 
1977, 3:27746 (FE-MIT-2295T27-2) 
LIGROIN/BIOLOGICAL EFFECTS 
Polyneuropathy caused by petroleum benzine, 3:29539 
LINACS 


See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also LAMPF LINAC 


LIQUIDS/LAMINAR FLOW 


STANFORD 20-GEV LINAC 
LINEAR ACCELERATORS/BEAM DYNAMICS 
Choice of a computer algorithm to simulate linac beam dynamics 
with space charge, 3:29187 (LA-tr-78-8) 
LINEAR ACCELERATORS/BEAM SCANNERS 
Beam scanning system (Patent), 3:29202 
LINEAR ACCELERATORS/BIBLIOGRAPHIES 
Annotated bibliography on high-intensity linear accelerators (240 
citations), 3:29176 (LA-7124-MS) 
LINEAR ACCELERATORS/DESIGN 
Electron linac design for pion radiotherapy, 3:29178 (SLAC-PUB- 
1914) 
LINEAR THETA PINCH DEVICES/PLASMA DIAGNOSTICS 
Studies of end loss from a theta pinch using a Twyman-Green 
interferometer. Scientific report 77-4, 3:29856 (COO-4020-4) 
LINEAR THETA PINCH DEVICES/POWER SUPPLIES 
Fusion applications of fast discharging homopolar machines, 
3:29933 (EPRI-ER-625) 
LINEAR Z PINCH DEVICES/PLASMA DENSITY 
Z pinch of a gas jet, 3:29851 
LINUS REACTOR/HYDRODYNAMICS 
Hydrodynamic model experiments for stabilized liquid liners with 
annular piston drive, 3:2 
LINUS REACTOR/SPECIFICATIONS 
Engineering design of the LINUS-O prototype liner implosion 
system, 3:29905 
LINUS REACTOR/VAPOR GENERATORS 
Pulsed high pressure gas generator using high explosives for 
imploding liners, 3:29907 
LIQUEFIED NATURAL GAS/BIBLIOGRAPHIES 
Liquefied natural gas, 3:27836 
LIQUEFIED NATURAL GAS/ECONOMICS 
Economic considerations and operating history of base-load LNG 
projects, 3:27839 (CONF-771228-2) 
LIQUEFIED NATURAL GAS/TERMINAL FACILITIES 
U.S. offshore LNG terminals: if and when, 3:27852 
LIQUEFIED NATURAL GAS/TRANSPORT 
LNG ship in a changing energy environment, 3:27848 
LNG ship safety enhanced by research and development, 3:27847 
LIQUEFIED NATURAL GAS/UNDERGROUND STORAGE 
Investigations into the LNG storage in salt caverns, 3:27850 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID CRYSTALS/NUCLEAR MAGNETIC RESONANCE 
NMR relaxation in thermotropic liquid crystals, 3:28957 
LIQUID IONIZATION CHAMBERS/PAR TICLE TRACKS 
Geminate recombination of preroc tehrtnr carriers in liquid 
argon, 3:29245 
LIQUID LASERS/FREQUENCY CONVERTERS 
Efficient phase-matched infrared third-harmonic generation in 
liquid CO-O2-SF¢ mixtures, 3:29071 
LIQUID LASERS/OPERATION 
Tunable Raman laser based on the third Stokes component of 
liquid nitrogen, 3:29091 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
LIQUID WASTES 
See also WASTE WATER 
LIQUID WASTES/SURFACE PROPERTIES 
Surface properties of petroleum refinery waste oil emulsions, 
3:27821 
LIQUID WASTES/WASTE DISPOSAL 
Market input/output studies. Task IV. Polybrominated biphenyls. 
Final technical report, 3:29333 (PB-271915) 
LIQUIDS 
See also LIQUID CRYSTALS 
LIQUIDS/BOILING 
Hydromechanical model of the critical condition of heat transfer 
in boiling liquids for the case of free convection, 3:29110 
(SAND-78-6000) 
LIQUIDS/CORRELATION FUNCTIONS 
Non-Gaussian corrections to incoherent-scattering functions in 
liquids, 3:29646 
LIQUIDS/CRITICAL HEAT FLUX 
Hydromechanical model of the critical condition of heat transfer 
in boiling liquids for the case of free convection, 3:29110 
(SAND-78-6000) 
LIQUIDS/FILM BOILING 
Natural convection film boiling from spheres to saturated liquids, 
an integral approach, 3:29117 
ee FLOW 
sothermal transfer of a Newtonian liquid via gas pressure, 3:29111 
(SAND-78-8202) . ” 








LIQUIDS/NATURAL CONVECTION 


LIQUIDS/NATURAL CONVECTION 


Natural convection film boiling from spheres to saturated liquids, 
an in roach, 3:29117 
LIQUIDS, ON DIFFRACTION 
Non corrections to incoherent-scattering functions in 
:29646 


LIQ DS TURBULENT FLOW 
Isothermal transfer of a Newtonian liquid via gas pressure, 3:29111 
(SAND-78-8202) 
LITHIUM/ATOM-ATOM COLLISIONS 
Photon and positive ion production from collisions of 
superthermal hydrogen atoms with lithium atoms and molecules 
(1 to 10 eV, cross sections, emission spectra), 3:29621 (COO- 
2326-33) 
LITHIUM/ATOMIC BEAMS 
Li/Lie supersonic nozzle beam, 3:29608 
LITHIUM/ATOM-MOLECULE COLLISIONS 
Photon and positive ion production from collisions of 
superthermal hydrogen atoms with lithium atoms and molecules 
(1 to 10 eV, cross sections, emission spectra), 3:29621 (COO- 
2326-33) 
LITHIUM/ELECTRON-ATOM COLLISIONS 
Lithium emission spectra excited in the 10-25 nm region by 
electron-atom collisions, 3:29638 
OLECULAR BEAMS 


L 
Li/Lie supersonic nozzle beam, 3:29608 
LITHIUM/PHOTON-ATOM COLLISIONS 
Distribution of energy in bimolecular chemiluminescent reactions 
involving hydrogen atoms. Progress report, May 1, 1977-April 
30, 1978 (Summaries of research activities at the University of 
Iowa), 3:29654 (COO-2326-34) 
LITHIUM/PHOTON-MOLECULE COLLISIONS 
Distribution of energy in bimolecular chemiluminescent reactions 
involving hydrogen atoms. Progress report, May 1, 1977-April 
30, 1978 (Summaries of research activities at the University of 
Iowa), 3:29654 (COO-2326-34) 
LITHIUM/PHOTONUCLEAR REACTIONS 
Photoproduction of Be from carbon, boron, beryllium, and 
lithium, 3:29768 (AD-A-044780) 
LITHIUM/SOLVENT PROPERTIES 
Solubility of lithium deuteride in liquid lithium, 3:27939 
LITHIUM/STOPPING POWER 
—_ deposition from microexplosion particle debris in the first 
on an inertially-confined fusion reactor, 3:29970 
LITHIUM 6 TARGET/NEUTRON REACTIONS 
—— aw in the *Li(n,a)*H reaction below 100 keV, 
Ex tal data base for the Li-7 system (1 KeV to 15 MeV), 
Postes 


Special problems with *Li glasses (1 to 800 KeV), 3:29261 
Survey of recent experiments for the 7Li system (0.1 to 14 MeV: 
excitation functions), 3:29762 
1/HYPERNUCLEI 


Observation of characteristic y radiation from the (K~,7~ ) 
reaction on light nuclei, 3:29713 
LITHIUM 7 TARGET/KAON MINUS REACTIONS 
Observation of characteristic y radiation from the (K~,7~ y) 
reaction on light nuclei (1.7 GeV/c: cross sections), 3:29713 
LITHIUM ALLOYS ODYNAMIC PROPERTIES 
Thermodynamic ——— of a quasi-ionic alloy from 
electromotive force measurements: The Li-Pb system, 3:28860 
LITHIUM ALLOYS/THERMONUCLEAR REACTOR 
COOLING mine ye 
Thermodynamic properties of a quasi-ionic alloy from 
electromotive orce measurements: The Li-Pb system, 3:28860 
IEUTERIDES/EMISSION SPECTRA 
A'xt*t— x 1 * bands of the isotopic lithium hydrides, 3:29612 
(COO-2326-28) 
LITHIUM DEUTERIDES/POTENTIAL ENERGY 
A '3* — X '3* bands of the isotopic lithium hydrides, 3:29612 
(COO-2326-28) 
LITHIUM DEUTERIDES/SOLUBILITY 
Solubility of lithium deuteride in liquid lithium, 3:27939 
LITHIUM HYDRIDES/ARGON 40 REACTIONS 
Negative-pion production in relativistic heavy-ion collisions (0.4 
to 2.1 GeV/nucleon), 3:29675 
LITHIUM HYDRIDES/BAND THEORY 
A '3* — X '3* bands of the isotopic lithium hydrides, 3:29612 
(COO-2326-28) 
LITHIUM HYDRIDES/CARBON 12 REACTIONS 
Negative-pion production in relativistic heavy-ion collisions (0.4 
to 2.1 GeV/nucleon), 3:29675 
LITHIUM HYDRIDES/EMISSION SPECTRA 
A '3* — X '3* bands of the isotopic lithium hydrides, 3:29612 
(COO-2326-28) 
Radiative lifetimes for vibrational levels of the B 'PI state of 7LiH 
(Probabilities, bound-free probability), 3:29615 (COO-2326-32) 
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LITHIUM HYDRIDES/ENERGY LEVELS 
A 13* — X '3* bands of the isotopic lithium hydrides, 3:29612 
(COO-2326-28) 
LITHIUM HYDRIDES/ENERGY-LEVEL TRANSITIONS 
Radiative transition probabilities for the A '=-X '=* bands of 
™LiH (Tables), 3:29610 (COO-2326-22) 
LITHIUM HYDRIDES/GROUND STATES 
Mass-reduced quantum numbers: application to the isotopic 
lithium hydrides (X’B* ), 3:29614 (COO-2326-31) 
LITHIUM HYDRIDES/POTENTIAL ENERGY 
A '=* — X '3* bands of the isotopic lithium hydrides, 3:29612 
(COO-2326-28) 
Mass-reduced quantum numbers: application to the isotopic 
lithium hydrides (X’B* ), 3:29614 (COO-2326-31) 
LITHIUM HYDRIDES/QUANTUM NUMBERS 
A '3* — X '3* bands of the isotopic lithium hydrides, 3:29612 
(COO-2326-28) 
LITHIUM HYDRIDES/ROTATIONAL STATES 
A '=* — X '3* bands of the isotopic lithium hydrides, 3:29612 
(COO-2326-28) 
LITHIUM HYDRIDES/VIBRATIONAL STATES 
A '* — X '3* bands of the isotopic lithium hydrides, 3:29612 
(COO-2326-28) 
Radiative transition probabilities for the A '=-X '=* bands of 
TLiH (Tables), 3:29610 (COO-2326-22) 
Radiative and nonradiative lifetimes for vibrational levels of the A 
13* state of 7LiH, 3:29611 (COO-2326-23) 
Radiative transition probabilities for the B ‘PI - X ‘SIGMA* and 
B 'PI- A 'SIGMA* of 7LiH, 3:29613 (COO-2326-29) 
Radiative lifetimes for vibrational levels of the B PI state of 7LiH 
(Probabilities, bound-free probability), 3:29615 (COO-2326-32) 
LITHIUM NITRATES/SURFACE TENSION 
Regular solution theory and the surface tensions of molten salt 
mixtures. 2. Thallium nitrate-lithium nitrate and thallium nitrate- 
potassium nitrate, 3:28955 
LITHIUM OXIDES/CHEMICAL PREPARATION 
Synthesis and application of new coordination compounds with 
sulfur donor Feands. Final technical report, 3:28861 (AD-A- 


044510) 
LITHIUM OXIDES/FABRICATION 
Lithium oxide microsphere fabrication. Monthly letter progress 
report No. 5 for the period ending September 30, 1977, 3:29910 
(COO-4262-5) 
LITHIUM OXIDES/SUPERCONDUCTIVITY 
Synthesis and —— of new coordination compounds with 
— eal igands. Final technical report, 3:28861 (AD-A- 
04451 


LITHIUM-CHLORINE BATTERIES/FABRICATION 
Production and engineering methods for Carb-Tek (trade name) 
batteries in fork lift trucks. Interim report Apr-Oct 76, 3:28503 
(AD-A-046465) 


See DOMESTIC ANIMALS 
LMFBR TYPE REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
PLBR REACTOR 
Breeder reactor development: progress in Europe and Japan, 
discussion on principles in the USA, 3:28292 
LMFBR TYPE REACTORS/BREEDING BLANKETS 
Fast Breeder Blanket Facility (FBBF). Quarterly progress report, 
a ee 30, 1977. PNE-77-120, 3:28262 (COO- 
5 
LMFBR TYPE REACTORS/COLD TRAPS 
Turbulent hydraulic ene from turbulent pipe flow into 
stagnant columns, 3:28269 (TID-28198) 
LMFBR TYPE REACTORS/COMMERCIALIZATION 
Program to establish LMFBR commercialization, 3:28288 
LMFBR TYPE REACTORS/CONTAINMENT SYSTEMS 
oo Program. Progress report, 3:28422 (ANL- 
p- 
LMFBR TYPE REACTORS/CORE CATCHERS 
Nuclear core debris collecting tray (Patent; LMFBR), 3:28275 
LMFBR TYPE REACTORS/ELECTROMAGNETIC PUMPS 
Large electro-magnetic pump for high temperature LMFBR 
applications, 3:28277 
LMFBR TYPE REACTORS/FAILED ELEMENT MONITORS 
Method of detecting a fuel element failure (Patent), 3:28300 
LMFBR TYPE REACTORS/FIRES 
Investigations into the sodium-steam surface interaction on a 
stagnant pool, 3:28466 
LMFBR TYPE REACTORS/FLOWMETERS 
High-temperature shear-mode transducers for LMFBR ultrasonic 
iowmeters, 3:28254 (ANL-CT-77-6) 
LMFBR TYPE REACTORS/FUEL ASSEMBLIES 
a Spe fuel element sub-assemblies (Patent; LMFBR), 
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So -~ * aae evaluation of advanced wire-wrap assemblies, 
:28295 
LMFBR TYPE REACTORS/FUEL CANS 

Eddy-current examination of irradiated fuel elements at the Hot 

Fuel Examination Facility, 3:28293 
LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

Breeder reactor safety and core systems programs. Progress 
report, July-September 1977 "(Thermal Hydraulic-Out-of- 
Reactor Safety Facility), 3:28448 (ORNL/TM-6158) 

Coolant mixing in LMFBR rod bundles and outlet plenum mixing 
transients. Progress o March 1, 1977-May 31, 1977, 
3:28261 (COO-2245- 

Turbulent interchange in ae array bare rod bundles, 
3:28260 (COO-2245-45TR) 

LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 

Breeder reactor safety and core systems programs. Progress 
report, July-September 1977 (Thermal-Hydraulic-Out-of- 
Reactor Safety Facility), 3:28448 (ORNL/T 'M-6158) 

LMFBR TYPE REACTORS/FUEL ELEMENTS 
eens analysis of irradiated fuels, 3:28186 (HEDL-SA- 


50) 
LMFBR TYPE REACTORS/FUEL POOLS 
a and storage system for large commercial LMFBRs, 


LMFBR TYPE REACTORS/HEAT EXCHANGERS 
Structural desi ~~ aaa en of once-through type heat 
exchangers, 3: 
LMFBR TYPE REACT ORS/LEAK DETECTORS 
Development testing of leak injection devices for use in testing 
sodium-water leak detection modules, 3:28469 
LMFBR TYPE REACTORS/LOSS OF FLOW 
Measurements of subassembly and core temperature distributions 
in an LMFBR, 3:28472 
LMFBR TYPE REACTORS/MELTDOWN 
Formation and stability of crust in molten pools. Technical 
progress report, February 1, 1977-October 1, 1977, 3:28429 
(COO/4171-1) 
Secondary criticality evaluations of postulated core iaelt-down 
accidents in early-sized LMFBR’s, 3:28436 (GEFR-SP-037) 
LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Characterization of the temperature fluctuations generated in a 
thermal mixing tee (sodium versus water behavior), 3:28255 
(ANL-CT-78-2) 
Nuclear reactor (Patent; LMFBR), 3:28284 
LMFBR TYPE REACTORS/REACTOR ACCIDENTS 
Feasibility study for a postaccident heat removal facility, 3:28440 
(LA-7133-MS) 
LMFBR TYPE REACTORS/REACTOR CHARGING 
MACHINES 


~ ee and storage system for large commercial LMFBRs, 
:282 
LMFBR TYPE REACTORS/REACTOR COMPONENTS 
“— temperature structural design technology: validation. 
rly progress report for period ending November 30, 1977 
(Inelastic behavior and strain tolerances of stainless steel 304 
and 316 components for LMFBR and FFTF), 3:28270 (WARD- 
HT-3045-31) 
Nondestructive testing development program. Quarterly progress 
aout for period ending December 31, 1977, 3:28268 (ORNL- 


LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 
High-temperature piping design technology. Quarterly technical 
_—— report, July-September 1977, 3:28252 (AI-DOE-13214) 
Influence of scale size and fluid thermal properties in simulating 
LMFBR outlet plenum behavior, 3:28297 
Nuclear reactors (Patent; LMFBR), 3:28276 
LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 
—— Program. Progress report, 3:28422 (ANL- 
RDP- 


Reactor development program progress report, Jan 1978, 3:28423 
(ANL-RDP-67) 
LMFBR TYPE REACTORS/REACTOR CORE RESTRAINTS 
Reactor Development Program. Progress report, 3:28422 (ANL- 
RDP-64 


LMFBR TYPE REACTORS/REACTOR CORES 
Measurements of subassembly and core temperature distributions 
in an LMFBR, 3:28472 
LMFBR TYPE REACTORS/REACTOR KINETICS 
wc +c Program. Progress report, 3:28422 (ANL- 
P. 


LMFBR TYPE REACTORS/REACTOR MATERIALS 
Standardization of dosimetry and damage analysis work for U.S. 
SAI and MFR development program, 3:28187 (HEDL- 
A-1374 
LMFBR TYPE REACTORS/REACTOR SAFETY 
Design considerations for epithermal pulse reactors, 3:28451 
(SAND-77-1470) 
Physics of reactor safety. Quarterly report, July-September 1977, 
3:28421 (ANL-77-92) 


LOFT REACTOR/REACTOR PROTECTION SYSTEMS 


LMFBR TYPE REACTORS/REACTOR VESSELS 
Adsorption seal for nuclear reactors (Patent; HTGR; LMFBR), 
3:28273 
Heat-insulated device, for insulating the top part of the annular 
space between the main vessel and the safety vessel of a fast- 
neutron reactor (Patent; LMFBR), 3:28283 
Heat insulating system for the horizontal a surfaces for a 
liquid metal cooled nuclear reactor (Patent), 3:28272 (ANL- 
Trans-1120) 
a --—coee core servicing apparatus (Patent; LMFBR), 
3:282 
Rotating oan bearing and seal (Patent; LMFBR), 3:28285 
System for cooling the upper wall of a nuclear reactor vessel 
(Patent; LMFBR), 3:28271 (ANL-Trans-1119) 
LMFBR TYPE REACTORS/SPENT FUEL ELEMENTS 
Phosphate-bonded zirconia ramming compounds for the thermal 
stripping of the fuel elements of fast reactors, 3:27889 
LMFBR TYPE REACTORS/STEAM GENERATORS 
Characterization of ESR and VAR 2-1/4Cr-1Mo alloy tubing, 
3:28267 (NEDM- 14145) 
Development of LMFBR steam generator leak protection 
systems, 3:28299 
Development testing of leak injection devices for use in testing 
sodium-water leak detection modules, 3:28469 
Measurement and correlation of critical heat flux in a sodium 
heated steam generator tube, 3:28256 (ANL-CT-78-15) 
Operating experience and sodium-water reaction testing in the 
Large Leak Test Rig, 3:28468 
Seismic design study on cantilever cylindrical shells, 3:28454 
(TID-27889) 
Steam generator materials ops hy irteenth quarterly report, 
July-September 1977, 3:28266 (GEFR-14029- hy 
LMFBR TYPE REACTORS/TEST FACILITI 
Sodium test rigs for Britain's commercial —>s 3:28280 
LMFBR TYPE REACTORS/TRANSIENTS 
Simulation of operational and safety transients in LMFBR systems 
ae Code), 3:28425 (BNL-NUREG-23113) 


See LIQUEFIED NATURAL GAS 
LNG PLANTS/ECONOMICS 
Economic considerations and operating history of base-load LNG 
projects, 3:27839 (CONF-771228-2) 
LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
LOFT REACTOR/AFTER-HEAT 
Core power and decay time limits for a disabled LOFT ECCS, 
3:28398 (LTR-113-47) 
LOFT REACTOR/CONTAINMENT BUILDINGS 
LOFT containment vessel reevaluation for -20°F air in space 
previously at 50°F, 3:28396 (LTR-12-14) 
LOFT REACTOR/CONTAINMENT SHELLS 
Stress analysis of LOFT containment vessel attachments for the 
mainsteam and feedwater piping support structures, 3:28442 
(LTR-1210-3(Rev.A)) 
LOFT REACTOR/CONTAINMENT SPRAY SYSTEMS 
LOFT suppression tank spray system piping: heat exchanger BS- 
H-31 piping modifications, 3:28202 (LTR-112-123) 
LOFT REACTOR/CONTROL ROOMS 
Analysis of inadvertent opening of primary motor/generator set 
generator field breakers, 3:28403 (LTR-1142-17) 
LOFT REACTOR/CRANES 
Electrical single failure analysis of LOFT 50 ton polar crane, 10 
ton auxiliary hoist, and 4000 Ib supplemental hoist, 3:28204 
(LTR-1317-3) 
LOFT REACTOR/ECCS 
Core power and decay time limits for a disabled LOFT ECCS, 
3:28398 (LTR-113-47) 
LOFT emergency core coolant thermal analysis Class I review, 
3:28441 (LTR-113-48) 
LOFT REACTOR/ELECTRICAL EQUIPMENT 
TAN/LOFT 13.8 KV, 2.4 KV, and 480 V relay and circuit 
breaker coordination study, 3:28404 (LTR-1310-19) 
LOFT REACTOR/HOISTS 
Electrical single failure analysis of LOFT 50 ton polar crane, 10 
ton auxiliary hoist, and 4000 Ib supplemental hoist, 3:28204 
(LTR-1317-3) 
LOFT REACTOR/LEVEL INDICATORS 
Preliminary report on Battelle Northwest Liquid Level Probes 
(LLP), 3:28401 (LTR-141-65) 
LOFT REACTOR/PRESSURE SUPPRESSION 
Preliminary report on Battelle Northwest Liquid Level Probes 
(LLP), 3:28401 (LTR-141-65) 
LOFT REACTOR/PRIMARY COOLANT CIRCUITS 
Analysis of inadvertent opening of primary motor/generator set 
generator field breakers, 3:28403 (LTR-1142-17) 
LOFT REACTOR/REACTOR PROTECTION SYSTEMS 
Acceptance limits for LOFT PPS channel response items, 3:28397 
(LTR-16-12) 
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LOFT REACTOR/SHIELDING 
LOFT shield tank steady state temperatures with addition of 
gamma and neutron shielding, 3:28400 (LTR-129-11) 
LOFT REACTOR/STEAM GENERATORS 
Class I review of LOFT steam generator stress and fatigue life 
analysis report, 3:28402 (LTR-1141-29) 
LOFT Steam Generator thermal analysis Class I review, 3:28203 
(LTR-1141-32) 
LOFT REACTOR/STEAM LINES 
Main steam vent line piping and valve support reanalysis, 3:28399 
(LTR-115-23) 
LONG-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
LONGWALL MINING 
See also COAL MINING 
Mechanized packing for longwall faces (Gateside packing), 
3:27769 
Multilift longwall mining methods for thick coal design and 
feasibility. Final report on Phase 1, 3:27767 (PB-272460) 
LONGWALL MINING/DUSTS 
Dust control on a longwall face with a shearer-mounted dust 
collector. Report of investigations 1977, 3:27763 (PB-271876) 
LOOSE PARTS MONITORING 
Noise diagnostics for safety assessment. Quarterly progress report, 
October-December 1977 (BWR; PWR), 3:28446 (ORNL/ 
NUREG/TM-176) 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOS ANGELES/ELECTRIC POWER 
Curtailment ordinances as an approach to electricity shortages, 
3:28618 (RAND-P-6004) 
LOSS OF COOLANT 
Strain in the Zircaloy clad of fuel pins in loss-of-coolant accidents, 
8460 


LOSS OF COOLANT/FISSION PRODUCT RELEASE 
Definition of loss-of-coolant accident radiation source (PWR; 
BWR), 3:28452 (SAND-78-0090) 
LOSS OF COOLANT/HEAT TRANSFER 
Low flow film boiling heat transfer on vertical surfaces. II. 
Empirical formulations and application to BWR-LOCA 
analysis, 3:28473 
Reflood heat transfer in a light water reactor, 3:28476 
LOSS OF COOLANT/HYDRAULICS 
Water entrainment in intercompartmental flow. Final report 
(PWR; BWR), 3:28433 (EPRI-NP-648) 
LOSS OF COOLANT/PRESSURE GRADIENTS 
The flow of a liquid-vapor mixture through a duct. Final report, 
3:28420 (AD-A-043994) 
LOSS OF COOLANT/PRESSURE SUPPRESSION 
Analytical model for estimating drag forces on rigid submerged 
structures caused by LOCA and safety relief valve ramshead air 
discharges (BWR), 3:28443 (NEDO-21471) 
LOSS OF COOLANT/RADIANT HEAT TRANSFER 
Analysis of radiant heat transfer in a BWR fuel assembly, 3:28458 
LOSS OF COOLANT/SIMULATION 
Effects of a hypothetical loss-of-coolant accident on a Mark I 
Boiling Water Reactor pressure-suppression system, 3:28455 
(UCRL-80374) 
LOSS OF COOLANT/TEST FACILITIES 
PWR blowdown heat transfer separate-effects program: thermal- 
hydraulic test facility experimental data report for test 104, 
3:28445 (ORNL/NUREG/TM-152) 
LOSS OF COOLANT/THERMAL STRESSES 
Transient deformation properties of Zircaloy for LOCA 
simulation. Final report, Volume 1 (BWR; PWR), 3:28432 
(EPRI-NP-526(Vol.1)) 
LOSS OF COOLANT/TWO-PHASE FLOW 
K-TIF: a two-fluid computer program for downcomer flow 
dynamics (PWR), 3:28439 (LA-6994) 
LOSS OF FLOW/HEAT TRANSFER 
Measurements of subassembly and core temperature distributions 
in an LMFBR, 3:28472 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOUISIANA/MUNICIPAL WASTES 
Feasibility study on combined resource recovery systems for the 
city of Lake Charles and Calcasieu Parish. Final report, 3:28772 
(PB-271525) 
LOW-LEVEL RADIOACTIVE WASTES/REGULATIONS 
State control of low-level nuclear waste disposal, 3:28558 
LUBRICANTS/DESULFURIZATION 
Hydrodesulfurization of oil utilizing a narrow pore size 
distribution catalyst (Patent), 3:27811 
LURGI PROCESS/COMPARATIVE EVALUATIONS 
Economic studies of coal gasification: combined cycle systems for 
electric power generation. Final report, 3:27781 (EPRI-AF-642) 
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LWBR TYPE REACTORS/FLOWMETERS 
Acoustic radiation from a venturi type flowmeter due to 
——— excitation (LWBR development program), 
:2828 
LWBR TYPE REACTORS/SPENT FUEL ELEMENTS 
Nondestructive evaluation of LWR spent fuel shipping casks, 
3:29045 (SAND-78-0309C) 


MACHINE TOOLS/CONTROL EQUIPMENT 
Microprocessor data-input-control unit for Mark Century 
Numerical Contouring Control, 3:28997 (LA-UR-77-2052) 
MAGNESIUM OXIDES/FABRICATION 
Isotope research materials, 3:28899 (ORNL-5328) 
MAG IUM OXIDES/MELTING 
Skull melting of synthetic minerals, 3:28898 (LA-7080-MS) 
MAGNESIUM OXIDES/PHYSICAL PROPERTIES 
Physical properties of solids, 3:28878 (ORNL-5328) 
MAGNESIUM SILICATES 


See also TALC 
MAGNESIUM SILICATES/MELTING 
Skull melting of synthetic minerals, 3:28898 (LA-7080-MS) 
MAGNESIUM SILICIDES/THERMOELECTRIC PROPERTIES 

Material for direct thermoelectric energy conversion with a high 

figure of merit (Mg2Si/sub x/Ge/sub y/Sn/sub 1-x-y/), 3:28673 
MAGNET COILS/DESIGN 

Alcator C magnetic coil systems, 3:29925 

Design and manufacture of the Joint European Torus (JET) 
toroidal field coils, 3:29922 

Design of the toroidal field magnet of TEXTOR, 3:29921 

Design of TEXT toroidal and poloidal field coils, 3:29924 

Structural and mechanical design of tokamaks, 3:29897 

TFTR toroidal field coil design, 3:29920 

MAGNET COILS/PERFORMANCE TESTING 

Manufacture, assembly, and test of the toroidal and poloidal 

magnetic field coils of ASDEX, 3:29923 
MAGNET COILS/POWER SUPPLIES 

Poloidal field power supplies and their performance on the PDX 
machine, 3:29942 

TEXT poloidal coil systems Lees supplies, 3:29943 

MAGNET COILS/SPECIFICA 

Alternate ohmic heating coil oo ol for compact tokamak, 

3:29927 
MAGNET COILS/STRESS ANALYSIS 

Stress and deflection analysis of the PLT-coil using ANSYS 

computer code, 3:29926 
MAGNET CORES/PERFORMANCE 

First order study for an iron core OH system for TNS, 3:29914 

(CONF-771029-202) 
MAGNETIC BREMSSTRAHLUNG 

See SYNCHROTRON RADIATION 
MAGNETIC COILS 

See MAGNET COILS 
MAGNETIC COMPRESSION 

Computer model of copper resistivity will improve the efficiency 

of field-compression devices, 3:28880 (UCRL-50025-77-2) 
MAGNETIC ENERGY STORAGE 

See also SUPERCONDUCTING MAGNETS 
MAGNETIC ENERGY STORAGE/CONTROL SYSTEMS 

Design and tests of a control system for thyristorized power 
supplies for superconducting coils, 3:29931 

MAGNETIC ENERGY STORAGE/RESEARCH PROGRAMS 

Security assessment of power systems including energy storage. 
Progress report, July 1, 1977-October 1, 1977, 3:28486 (COO- 
4206-2) 

Security assessment of power systems including energy storage. 
Progress report, October 1, 1977-December 31, 1977, 3:28487 
(COO-4206-3) 

Superconductive energy storage inductor-converter units for 
power systems, 3:28485 (CONF-760212-) 

MAGNETIC ENERGY STORAGE/REVIEWS 

Superconducting magnetic energy storage: promises and 
problems, 3:28484 (CONF-760212-) 

—s ENERGY STORAGE/SUPERCONDUCTING 

Superconducting 0.54 MJ pulsed energy storage coil, 3:29935 

MAGNETIC FIELD CONFIGURATIONS 

Influence of magnetic field geometry on the splitting of drift 

ToT Orthogonal field geometry, 3:29916 (UCRL-Trans- 
MAGNETIC LENS SPECTROMETERS/READOUT SYSTEMS 

Low cost photomultiplier high-voltage readout system, 3:29211 

(SLAC-PUB-1825) 
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MAGNETIC MIRROR TYPE REACTORS 
See also TMX DEVICES 
MAGNETIC MIRROR TYPE REACTORS/REVIEWS 
Mirror hybrid reactor studies, 3:29895 (UCRL-80694) 
MAGNETIC MIRRORS/PLASMA CONFINEMENT 
Transverse particle losses in an ambipolar plasma trap, 3:29855 
MAGNETIC SPECTROMETERS 
See also MAGNETIC LENS SPECTROMETERS 
MAGNETIC SPECTROMETERS/SHOWER COUNTERS 
Lead-Glass Wall addition to the Spear Mark I Magnetic Detector, 
3:29227 (LBL-6466) 
MAGNETIC SURFACES 
See MAGNETIC FIELD CONFIGURATIONS 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMICS/FLOW MODELS 
Numerical codes for MHD flows. Quarterly technical progress 
report, April-June 1977, 3:28650 (SAND-77-1659) 
Numerical codes for MHD flows. Quarterly technical progress 
report, July-September 1977, 3:28651 (SAND-78-0079) 
MAGNETOMETERS/DESIGN 
Superconducting magnetometry for the detection of heart disease. 
Final technical report, 3:29018 (PB-271950) 
MAGNETOSHEATH/SOLAR PROTONS 
Magnetosheath distortion of pitch angle distributions of solar 
protons, 3:29599 
MAGNETOSPHERE/ELECTRIC FIELDS 
Rapid variations in spacecraft potential. Air force surveys in 
geophysics (As great as -20,000 V), 3:29598 (AD-A-046350) 
Self-consistent particle and parallel electrostatic field distributions 
in the magnetospheric-ionospheric auroral region. Interim 
report, 3:29590 (AD-A-044036) 
Signature of electric fields from high and low altitude particle 
distributions. Technical report, 3:29597 (AD-A-044507) 
MAINTENANCE/PLANNING 
Controlling maintenance productivity. Part II. Elements that can 
be controlled, 3:29002 
MAMMALS/BEHAVIOR 
Coyote-prey assessment on a National Environmental Research 
Park in southeastern Idaho, 3:29373 (ORNL-5304) 
MAMMALS/HABITAT 
Vertebrate population levels correlated with different land use 
practices on the INEL National Environmental Research Park, 
3:29372 (ORNL-5304) 
MAMMALS/POPULATION DENSITY 
Vertebrate population levels correlated with different land use 
ractices on the INEL National Environmental Research Park, 
3:29372 (ORNL-5304) 
MAMMALS/POPULATION DYNAMICS 
Coyote-prey assessment on a National Environmental Research 
Park in southeastern Idaho, 3:29373 (ORNL-5304) 
MANAGEMENT 
See also ENERGY MANAGEMENT 
MANAGEMENT/INFORMATION 
Role of scientific and technical information in critical period 
management. Volume I. Final report, 3:28517 (PB-272178) 
MANAGEMENT/INFORMATION SYSTEMS 
Project cost and schedule planning and control, 3:30012 (CONF- 
770937-) 
Uniform contractor reporting system, 3:30014 (CONF-770937-) 
What is FORS, 3:30013 (CONF-770937-) 
MANGANESE/HEALTH HAZARDS 
Health hazard evaluation determination report Number, 74-9-271, 
Wheeling Pittsburgh Steel Corporation, Steubenville, Ohio, 
3:29530 (PB-273836) 
MANGANESE/TOXICITY 
Health hazard evaluation determination report Number 76-38-326, 
Rycraft, Inc., Corvallis, Oregon, 3:29529 (PB-273748) 
MANIPULATORS/CONTROL SYSTEMS 
TRIAC output control system for two-phase servodriven master- 
slave manipulators, 3:29038 
MANIPULATORS/DECONTAMINATION 
Remote Decontamination Facility and Repair Station for hot-cell 
manipulators, 3:29036 
MANIPULATORS/DESIGN 
Mars Viking Surface Sampler Subsystem, 3:29035 
SM-229: a new compact servo master-slave manipulator, 3:29039 
MANIPULATORS/PERFORMANCE 
Power-assisted 45-kg (100-Ib) grip system for master-slave 
manipulators, 3:29037 
MANIPULATORS/REPAIR 
Remote Decontamination Facility and Repair Station for hot-cell 
manipulators, 3:29036 


Energy and environmental implications of alternative work 
patterns (4-day week; staggered or flexible working hours), 
3:28577 


MELTDOWN/CONTAINMENT 


MANUFACTURING/TECHNOLOGY ASSESSMENT 
Manufacturing technology: a changing challenge to improved 
productivity, 3:28528 (LCD-75-436) 
MANURES/ANAEROBIC DIGESTION 
A complete — -recycle scheme for —— solid wastes. 
naan re 4. a 1976, 3:27959 (PB-271714) 


wae AQUA ° 7c C ECO. ECOS YSTEMS 
MARINE RISERS/DESIGN 
Pressure-compensated dual marine riser (Patent), 3:27802 
Riser pipe for pivotally attached structure used to extract 
petroleum from beneath a body of water (Patent), 3:27805 
VEHICLE ACCIDENTS 
See ACCIDENTS 
MARS PLANET/EXPLORATION 
Mars Viking Surface Sampler Subsystem, 3:29035 
MASS SPECTROMETERS 
Design and working principles of the Lohengrin mass tor 
for fission products at the hi 4 4 reactor in Grenoble, 3:28407 
MASS TRANSIT SYSTEMS/D 
Total transit system, 3:28827 (CONF-7510184-) 
MASS TRANSIT SYSTEMS/ELECTRIC-POWERED 
VEHICLES 
'Townobile’ electric city transit system, 3:28835 (CONF-7510184-) 
MASS TRANSIT SYSTEMS/PLANNING 
Marketing approach to transportation planning, 3:28633 (CONF- 
770870-) 


MASSACHUSETTS INSTITUTE TECHN. ALCATOR 
See ALCATOR DEVICE 
MASSIVE VECTOR MESON MODEL 
See GLUON MODEL 
MATERIALS/PHYSICAL RADIATION EFFECTS 
PIP: a proton irradiation port at LAMPF, 3:29042 
MATERIALS (ANTIFERROMAGNETIC) 
See ANTIFERROMAGNETIC MATERIALS 
MATERIALS (FERROELECTRIC) 
See FERROELECTRIC MATERIALS 
MATERIALS RECOVERY 
Status of the mineral industries (Review), 3:28548 (PB-271912) 
MATHEMATICAL MODELS 
See also ATOMIC MODELS 
STAR MODELS 
STATISTICAL MODELS 
MATHEMATICAL MODELS/COMPARATIVE 
EVALUATIONS 
Point source model evaluation and development study. Final 
report, 3:28158 (PB-271646) 
MATHEMATICS 
See also ALGEBRA 
Tournament problem for 3-person games (Scheduling of play), 
3:30005 (SAND-78-6007) 
MATRICES 
M-matrix theory and recent results in numerical linear algebra, 
3:30009 


MEASURING INSTRUMENTS 
See also ACCELEROMETERS 
ANEMOMETERS 
DENSIMETERS 
DISPLACEMENT GAGES 
DOSEMETERS 
FLOWMETERS 
INTERFEROMETERS 
MAGNETOMETERS 
RADIATION DETECTORS 
RADIATION MONITORS 
RANGE FINDERS 
SPECTROMETERS 
STRAIN GAGES 
THERMOCOUPLES 
THERMOMETERS 
MEASURING INSTRUMENTS/CALIBRATION 
PWR blowdown heat transfer separate-effects program: thermal- 
hydraulic test facility experimental data report for test 104, 
3:28445 (ORNL/NUREG/TM-152) 
MEAT/RADIOACTIVITY 
Tritium retention by cows and steers and transfer to milk. Final 
report 1970-1971, 3:29390 (PB-271975) 
ECHANICAL STRUCTURES/SEISMIC EFFECTS 
Optimal seismic design of plane frames, 3:28463 
MECHANICAL STR RES/SYSTEM FAILURE 
ANALYSIS 
Common-cause analysis using sets, 3:29000 (SAND-77-1832) 
MELTDOWN 
See also CORE CATCHERS 
MELTDOWN/CONTAINMENT 
Effect of chemical reactions on postaccident fuel containment in 
GCFRS, 3:28434 (GA-A-14680) 
WASH-1400: insights utilized in assessing alternate containment 
designs (PWR), 3:28449 (SAND-77-1353C) 











MELTDOWN/CRITICALITY 


MELTDOWN/CRITICALITY 
Secondary criticality evaluations of postulated core melt-down 
accidents in early-sized LMFBR’s, 3:28436 (GEFR-SP-037) 
MELTDOWN/HEAT TRANSFER 
Formation and stability of crust in molten Is. Technical 
ey en. February 1, 1977-October 1, 1977 (LMFBR), 
29 (COO/4171-1) 
MELTDOWN/HYDRODYNAMICS 
Formation and stability of crust in molten pools. Technical 
Rent 80) February 1, 1977-October 1, 1977 (LMFBR), 
29 aera /4171-1) 
CHEMICAL PREPARATION 
“structure of of hpivees Zr(IV) oxide-polyacrylate membranes: 


7 acid) deposition, 3:28973 
MEMBRAN S/STRU UCTURAL CHEMICAL ANALYSIS 


Structure of hydrous Zr(IV) oxide- —e membranes: 
ey I acid) , ition, 3:289 
‘CURY/BIOLOGICAL EFFECTS 
Effect of Hg* on rabbit hepatic and pulmonary solubilized, 
rified N,N-dimehylaniline N-oxidases, 3:29516 
MERCUR RY ECOLOGICAL CONCENTRATION 
Dietary intakes of some chlorinated hydrocarbons and heavy 
metals estimated on the experimentally prepared diets, 3:29532 
Mercury in the seston of the San Francisco Bay estuary, 3:29411 
MERCURY/TISSUE DISTRIBUTION 
Binding of mercury and selenium in subcellular fractions of rat 
liver and kidneys following separate and joint administration, 


3:29466 
MERCURY 194/ENERGY LEVELS 
Nuclear data sheets for A= 194, 3:29780 
MERCURY 194/NUCLEAR PROPERTIES 
Nuclear data sheets for A= 194, 3:29780 
MERCURY CHLORIDES/BIOLOGICAL EFFECTS 
Changes in rat renal cortex, isolated plasma membranes and 
urinary enzymes following the injection of mercuric chloride, 
3:29500 


Effects of mercuric chloride on synchronized Chinese hamster 
ovary cells: survival and DNA re ——— 3:29501 
Reduction of mercury chloride by Chlorella: evidence for a 
reducing factor, 3:29507 
MERCURY TELLURIDES/THERMAL CONDUCTIVITY 
Thermal conductivity of 0.1 eV Hg/sub 1-x/Cd/sub x/Te, 3:28672 
MERCURY TELLURIDES/THERMOELECTRIC 
PROPERTIES 
Thermal conductivity of 0.1 eV Hg/sub 1-x/Cd/sub x/Te, 3:28672 
MESON RESONANCES 
See also D RESONANCES 
D-1285 RESONANCES 
D-1865 RESONANCES 
F-1260 RESONANCES 
OMEGA-784 RESONANCES 
PHI-1019 RESONANCES 
RHO-1250 RESONANCES 
RHO-1600 RESONANCES 
RHO-765 RESONANCES 
MESON RESONANCES/DECAY 
Evidence for two isovector resonances of small widths in the 
nucleon-antinucleon system at masses of 1.975 GeV and 1.986 
GeV (G1(1986) and G2(1975), cross sections), 3:29714 
Experimental evidence for a anti pp — Ki°K +-2~* effect in 
‘Oormation at 2.01 GeV (R — K anti KAo7, K* anti K, cross 
sections, branching ratio angular distribution, J), 3:29686 
MESON RESONAN ES/MASS 
Experimental evidence for a anti pp — Ki°K +-2~* effect in 
ormation at 2.01 GeV (R — K anti KAo7, K* anti K, cross 
sections, branching ratio angular distribution, J), 3:29686 
MESON RESONANCES/PARTICLE PRODUCTION 
oo double-charge-exchange 7~ production at 100 GeV/c, 
12 
Partial wave analysis of the reaction anti pp —> rho°rho®, wrho®, 
rho°f, and wf in the T(2200) region, 3:29732 
MESON RESONANCES/PARTI PROPERTIES 
Measurement of the om larization parameter for antiproton-proton 
annihilation into c ed pion and kaon pairs between 1.0 and 
2.2 GeV/c (Differential cross sections), is 29684 
ESON RESONANCES/PARTICLE WIDTHS 
Evidence for two isovector resonances of small widths in the 
nucleon-antinucleon system at masses of 1.975 GeV and 1.986 
GeV (G1(1986) and G2(1975), cross sections), 3:29714 
Heavy B anti B narrow resonances (SU-6 groups), 3:29736 
MESON RESONANCES/PRODUCTION 
Heavy B anti B narrow resonances (SU-6 groups), 3:29736 
MESONS 


See also MESON RESONANCES 
POMERANCHUK PARTICLES 
PSEUDOSCALAR MESONS 
SCALAR MESONS 
MESONS/MASS FORMULAE 
Series expansion for mesonic masses in multicolor QCD, 3:29731 
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METABOLISM/BIOCHEMISTRY 
U. S. Army ma og! research and development technical report 
Annual research mr report 1 July 1975-30 September 1976, 
3:29476 (AD-A-044175 
ACERCARIAE 


METAL INDUSTRY 
See also MINERAL INDUSTRY 
Status of the mineral industries (Review), 3:28548 (PB-271912) 
METAL INDUSTRY/FUEL CONSUMPTION 
Energy consumption: fuel utilization and conservation in industry, 
3:28744 (EPA-650/2-75-032-d) 
METAL INDUSTRY/GLOBAL ASPECTS 
Energy, metals, and minerals in France in 1976, 3:28552 
METAL INDUSTRY/HEALTH HAZARDS 
Health hazard evaluation determination report Number, 74-9-271, 
Wheeling Pittsburgh Steel Corporation, Steubenville, Ohio, 
3:29530 10 PB-27385%) 
METAL INDUSTRY/PRODUCTION 
Energy, metals, and minerals in France in 1976, 3:28552 
META ee en ee 'Y ASSESSMENT 


Manufacturing technology: a chan nging challenge to improved 
ewe 3:28528 (LCD-75-436) 
See also LITHIUM-CHLORINE BATTERIES 
METAL-GAS BATTERIES/ANODES 
Anodic behavior of calcium in aqueous sodium hydroxide/ 
chloride: (compilation of ex eee data) (Calcium-air 
bai ), 3:28509 (UCID-17740 
METAL-NONMETAL BATTERIES/DESIGN 
Laser storage batteries (Patent; Na/FeCls), 3:28504 


See also ALKALI METALS 
RARE EARTHS 
METALS/DISTRIBUTION 
Distribution of heavy metals in anaerobic digestion, 3:29503 
METALS/ELECTRIC CONDUCTIVITY 


High-precision measurement and control facility for electrical- 
resistivity experiments in an He II environment, 3:29283 
METALS/MA VERY 
Experience at Edmonton (GLC) of generating electricity using 
refuse as fuel, 3:28128 
Incinerated ee sewage — as a secondary resource for 
metals and phosphorus, 3:28815 


METALS/PHYSICAL RADIATION EFFECTS 
Radiation effects in a. 3:28894 (ORNL-5328) 
METALS/PLASMO 


Plasmon-plasmon ~- 3:29821 
METALS/PURIFICATION 

Research materials, 3:28865 (ORNL-5328) 
METALS/RECYCLING 

Barriers > the use of secondary metals. Final report, 3:28763 (PB- 

271814 

METEOROLOGY/DATA ANALYSIS 

Pr B0308 (C roblems in regional numerical weather prediction, 

:2 

METEOROLOGY/RECORDING SYSTEMS 

Ap et as displays to sodar systems, 3:29303 

L-23631 

METHACRYLIC ACID ESTERS/CHEMICAL RADIATION 


Ultraviolet and y-ray polymerization of fluoroalkyl methacrylates 
in the liquid and glassy states, 3:28984 
ETHANE/BIOSYNTHESIS 


A —_ lete dis; -recycle scheme for a; 327839 solid wastes. 
report January 1974-June —- 3:27959 (PB-271714) 
Buildin a new base for methanol, 3:2 
Ocean Food and Energy Farm Project 3 3:28005 
METHANE/CRYSTAL STRUCTURE 


Lattice parameters and thermal ex ion of solid CD,, 3:28917 
METHANE/CRYSTAL-PHASE SFORMATIONS 
Lattice parameters and thermal ex: ion of solid CD,, 3:28917 
METHANE/QUANTITATIVE CAL ANALYSIS 
Methane analyzer Cae 3:28940 
METHANE/RAMAN SPECTRA 


Coherent anti-stokes Raman oe Addendum to final 


epee 3:28948 (AD-A-046530) 
ME NE/RECOVERY 
Case study of the Los Angeles County Palos Verdes landfill gas 
ty eee project. Report for Oct 74-Jul 76, 3:27960 (PB- 


METHANE/SYNTHESIS 
Building a new base for methanol, 3:27964 
Investigations into methanization and simultaneous conversion of 
rich in CO, 3:27723 
ME NE/THERMAL EXPANSION 
Lattice parameters and thermal expansion of solid CD,, 3:28917 
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METHANOL/BIOSYNTHESIS 
Building a new base for methanol, 3:27964 
METHANOL/CATALYTIC CRACKING 
Steam owe, of methyl fuel. Phase I. Final report, 3:27809 
(AD-A-04478 
METHANOL/PERFORMANCE TESTING 
Characterization and research investigation of methanol and 
org fuel. Final re 3:27962 (PB-271889) 
METHANOL/SYNTH 
Building a new base for methanol, 3:27964 
Conceptual —- of a coal to methanol commercial pe. 
Quarterly technical progress report, January 31, 1977-April 29, 
1977, 3: 24743 (FE-2416-12) 
METHYL IODIDE/ADSORPTION 
Activation of water soluble amines by halogens for trappin, 
methyl] radioactive iodine from air streams (Patent), 3:27 
‘CURY/BIOLOGICAL ACCUMULATION 
Effect of selenium on the brain uptake of methylmercury, 3:29524 
METHYLMERCURY/ECOLOGICAL CONCENTRATION 
Dietary intakes of some chlorinated hydrocarbons and heavy 
—_ estimated on the experimentally prepared diets, 3:29532 


Industrial growth in the U.S. border communities and associated 
water and air a an economic perspective (U.S.-Mexican 
border), 3:28544 

MEXICO/ECONOMIC DEVELOPMENT 

Economic development in the E] Paso-Juarez area and its impact 

on water supply, 3:28549 
MEXICO/NUCLEAR INDUSTRY 

Nuclear developments in Latin America and the fuel cycle, 
3:27929 (CONF-770387-) 

MFTF DEVICES/MAGNETIC FIELD REVERSAL 

Field-reversal experiments in the mirror fusion test facility 
(MFTF), 3:29915 (UCRL-52373) 

MHD CHANNELS/ELECTRIC CURRENTS 

Numerical codes for MHD flows. Quarterly technical progress 

report, July-September 1977, 3:28651 (SAND-78-0079) 
MHD CHANNELS/FLOW MODELS 

Numerical codes for MHD flows. Quarterly technical progress 
report, April-June 1977, 3:28650 (SAND-77-1659) 

Numerical codes for MHD flows. Quarterly technical progress 
report, July- Sy yore 1977, 3:28651 (SAND-78-0079) 

MHD CHANNEL /HEAT TRANSFER 

Numerical codes for MHD flows. Quarterly technical progress 

report, July-September 1977, 3:28651 (SAND-78-0079) 
MHD CHANNEL /SLAGS 

Numerical codes for MHD flows. Quarterly technical progress 

report, July-September 1977, 3:28651 (SAND-78-0079) 
MHD POWER PLANTS/AIR POLLUTION CONTROL 

High-temperature and high-pressure particulate control 
oo Final report May 1976-May 1977, 3:27756 (PB- 
271 

MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROCHANNEL ELECTRON MULTIPLIERS/TIME 
RESOLUTION 
Time resolution performance studies of contemporary high speed 
hotomultipliers, 3:29275 (LBL-6456) 
MICROELECTRONIC CIRCUITS/FABRICATION 

HMC spray developing, stripping, and etching. Final report, 
3:29125 (BDX-613-1803) 

Optimization of lead frame bond parameters for production of 
reliable thermocompression bonds, 3:29126 (BDX-613-1969) 

MICROEMULSION FLOODING/DEMONSTRATION 

PROGRAMS 

Commercial scale demonstration, enhanced oil recovery by 
micellar-polymer flood. Annual report, October 1976- 
a 1977, 3:27795 (BERC/TPR-77/10) 


RA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
VIRUSES 
YEASTS 
MICROORGANISMS/BIOLOGICAL RADIATION EFFECTS 
a effects of irradiation with high energy electrons, 


Large scale electron treatment of MDC-Boston sludge: physical 
and chemical, 3:28806 
MICROPROCESSORS 
New CMOS microcomputer system operates on very low power 
C oo mW (nontechnical description)), 3:30003 (UCRL-50025- 


MICROSPHERES/FABRICATION 
Lithium oxide microsphere fabrication. Monthly letter progress 
report No. 5 for the period ending September 30, 1977, 3:29910 
(COO-4262-5) 


MODELS (ATOMIC) 


MICROWAVE AMPLIFIERS/DESIGN 
a ment of high-power, millimeter-wave, cyclotron masers 
L and its relevance to CTR. Interim report, 3:29932 (AD- 
‘A-046793) 
MICROWAVE DISCHARGES 
See HIGH-FREQUENCY DISCHARGES 
MICROWAVE RADIATION/BIOLOGICAL EFFECTS 
Modification of internal discriminative stimulus control of 
behavior by low levels of pulsed microwave radiation. Medical 
research progress report, 3:29542 (AD-A-044043) 
MIGMA DEVICES/MAGNETIC FIELDS 
Estimation of diamagnetic limitations to the fusion rate in a 
Migmacell, 3:29917 
MILITARY PERSONNEL/DISEASES 
U. S. Army medical research and development technical report. 
Annual research ae report 1 July 1975-30 September 1976, 
3:29476 (AD-A-044175 
MILK PRODUCTS/RADIOACTIVITY 
Tritium retention by cows and steers and transfer to milk. Final 
rt 1970-1971, 3:29390 (PB-271975) 
MILLSTONE-2 REACTOR/PERSONNEL MONITORING 
Occupational exposure measurement program at Millstone-2, 
3:28465 


MINERAL INDUSTRY 
See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
METAL INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
Status of the mineral industries (Review), 3:28548 (PB-271912) 
MINERAL INDUSTRY/GLOBAL ASPECTS 
Energy, metals, and minerals in France in 1976, 3:28552 
MINERAL INDUSTRY/PRODUCTION 
Energy, metals, and minerals in France in 1976, 3:28552 
MINERAL OIL 
See LUBRICANTS 
MINERAL WASTES/LEACHING 

Trace element characterization and removal/recovery from coal 
and coal wastes. Progress report, January 1-March 31, 1977, 
3:27750 (LA-7104-PR) 

Trace element characterization and removal/recovery from coal 
and coal wastes. Progress report, April 1-June 30, 1977, 3:27751 
(LA-7117-PR) 

MINERALS 
See also DIAMONDS 
GARNETS 
GYPSUM 


TALC 
MINERALS/AVAILABILITY 
Resources, affluence, and conservation (Systematic relationship of 
the three), 3:28547 (CONF-770870-) 
MINERALS/MELTING 
Skull melting of synthetic minerals, 3:28898 (LA-7080-MS) 
MINERALS/SYNTHESIS 
Preparation of synthetic standard minerals, 3:28897 (LA-7072-MS) 
MINERS/RADIATION DOSES 
Bibliography on the dosimetry of radon and radon daughters, 
3:29496 (ORNL-5284) 
MINING LAWS/REVIEWS 
Mining laws applicable in Alaska (Circular), 3:28598 
MINNESOTA/ENERGY SHORTAGES 
State planning for winter energy emergencies. Final report 1976- 
1977, 3:28515 (PB-271663) 
MINNESOTA/TERRESTRIAL ECOSYSTEMS 
Evaluation of a proposed transmission line’s impacts on waterfowl 
and eagles, 3:29546 (CONF-780129-1) 
MIRRORS/COATINGS 
Adherent dielectric coating of diamond-turned mirrors, 3:29285 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISCIBLE FLOODING 
See MISCIBLE-PHASE DISPLACEMENT 
MISCIBLE-PHASE DISPLACEMENT 
See also MICROEMULSION FLOODING 
MISCIBLE-PHASE DISPLACEMENT/DEMONSTRATION 
PROGRAMS 
Study for enhanced oil recovery via carbon dioxide injection, 
October 1-December 31, 1977, 3:27798 (FE-2515-13) 
MISSISSIPPI RIVER/RADIOACTIVITY 
Radioactivity in Mississippi River water. Completion report, 
3:29451 (PB-272042) 
MIUS 
(Modular Integrated a Systems.) 
MIUS/BIBLIOGRAPHIES 
Abstracted reports and articles of the HUD modular integrated 
utility systems (MIUS) program. Interim report 1970-aug 76, 
3:28698 (PB-271526) 
MODELS (ATOMIC) 
See ATOMIC MODELS 











MODELS (MATHEMATICAL) 


MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MODELS (STATISTICAL) 

See STATISTICAL MODELS 
MODERATING DETECTORS/ a 


neutron detectors o& 3:29263 


BITAL MODEL 
See ATOMIC MODELS 
MOLLUSCS/BEHAVIOR 
Response of the clam, Macoma balthica (Linnaeus), exposed to 
Prudhoe Bay crude oil as unmixed oil, water-soluble fraction, 
and oil-contaminated sediment in the laboratory, 3:29511 
MOLLUSCS/BIOLOGICAL INDICATORS 
Distribution of petroleum hydrocarbons in Westernport Bay 
(Australia): results of chronic low level inputs, 3:29448 
MOLLUSCS/CONTAMINATION 
Accumulation and depuration of No. 2 fuel oil by the soft shell 
clam, Mya arenaria L, 3:29437 
——— survey of intertidal areas in the straits of Magellen in 
ant , 1975, five months after the Metula oil spill, 3:29450 
carcinogens in the marine environment. ‘a)pyrene 
= economically-important bivalve mollusks from Oregon 
estuaries, 3:29446 
Effects of temperature and salinity of na ee wae uptake in the 
temperature clam, Rangia cuneata and the boreal clam, 
Protothaca staminea, 3:29436 
Fate of petroleum hydrocarbons from a No. 2 fuel oil spill in a 
semina estuarine environment (Oysters, clams), 3:29438 
MOLLUSCS/PATHOLOGICAL CHANGES 
Cytologi damage in Mercenaria mercenaria exposed to phenol, 


MOLLUSCS/RESPIRATION 
Effects of temperature and salinity on the oxygen consumption of 
excised gill tissue of Corbicula fluminea (Muller), 3:29475 
(ORNL -tr-4517) 
MOLLUSCS/TEMPERATURE EFFECTS 
Effects of temperature and salinity of naphthalenes uptake in the 
temperature clam, Rangia cuneata and the boreal clam, 
Protothaca staminea, 3:29436 
MOLTEN METAL-WATER REACTIONS/TEST FACILITIES 
= experience and sodium-water reaction testing in the 
e Test Rig, 3:28468 
MOLTEN SALTS/LATENT HEAT STORAGE 
Se storage systems, 3:28496 (CONF- 
MOLTEN SALTS/THERMAL DIFFUSION 
Investigating the steady state of thermal diffusion in thermocells 
with molten salt mixtures, 3:28668 
MOLYBDENUM/AIR POLLUTION 
Characterization of trace element emissions from coal-fired power 
lants, 3:29344 (UCRL-80412) 
MOLYBDENUM/CATALYTIC EFFECTS 
EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, August Ficageat' 31, 1976, 3:27735 
(FE-2353-3) 
EDS coal liquefaction process development: phase IIIA. Monthly 
E23 —_ report, October 1-October 31, 1976, 3: 27737. 
MOLYBDENUM/ECOLOGICAL CONCENTRATION 
National survey of elements and radioactivity in fly ashes. 
Absorption of elements by cabbage grown in fly ash-soil 
mixtures, 3:29313 
MOLYBDENUM/ENTHALPY 
Standard reference materials: enthalpy and heat capacity standard 
reference material: molybdenum SRM 781, from 273 to 2800 K. 
Final rt, 3:28879 (PB-272127) 
MOLYBDE /MECHANICAL PROPERTIES 
Casting alloy on a titanium base (Patent), 3:28873 (AD-A-044676) 
MOLYBDENUM/SPECIFIC HEAT 
Standard reference materials: enthalpy and heat capacity standard 
reference material: molybdenum SRM 781, from 273 to 2800 K. 
Final rt, 3:28879 (PB-272127) 
MOLYBDE STOPPING POWER 
Se deposition from microexplosion particle debris in the first 
on an inertially-confined fusion reactor, 3:29970 
MOLYBDENUM/WELDING 
Pulsed laser welding of ooo, 3:28867 (SAND-77-1259) 
MOLYBDENUM ALLO 


See also INCONEL a 7 
STAINLESS STEEL-316 
MOLYBDENUM ALLOYS/MECHANICAL PROPERTIES 
Computerizing the effect of —— on the mechanical 
a) of a Ni-Cr-Mo stee hnical report, 3:28870 (AD- 
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MOLYBDENUM CARBIDES/CHEMICAL PREPARATION 
Synthesis and a —— of new coordination com — with 
— _ igands. Final technical report, 3:28861 (AD-A- 


MOLYBD! CARBIDES/SUPERCONDUCTIVITY 
Synthesis and a; oe of new coordination compounds with 
pe donor ds. Final technical report, 3:28861 (AD-A- 


MOLYBDE COMPOUNDS/CATALYTIC EFFECTS 
Transition metal chemistry under a carbon monoxide pressure: 
= infrared spec troscopic study of catalysis in the Fischer- 
h cations, 3:27955 (SRO-933-2) 
MOLYH IENUM FLUORIDES/CHARGE EXCHANGE 
Charge-transfer interactions between transition metal 
hexafluorides and xenon. Technical report, 3:28987 (AD-A- 


046575 
SULFIDES/SUPERCONDUCTIVITY 
Superconducting wires of PbMo/sub 5.1/S. by a powder 
technique, 3:28930 


MONITORS (FAILED ELEMENTS) 
See FAILED ELEMENT MONITORS 
MONITORS CTOR 


(REA ) 
See REACTOR CONTROL SYSTEMS 
MONOCHROMATORS/MECHANICAL STRUCTURES 
- Vote ge visible spectrum monochromator, 3:29869 


a dr ponte fais Maaiest projection models for the Fort 
Union coal region. Final pt. 7 3:27785 (PB-271985) 
DEVELOPMENT 


MONTAN GY SO 
Federally sponsored energy research in the Northern Great 
271908) ontana, Fy 1976. Summary report, 3:28554 (PB- 
MULE DEER 
See DEER 


MULTINATIONAL ENTERPRISES 
Multinational enterprises. Situation, advantages of an international 
—_ of work and risks for the national economy, hazards for 
itical order, 3:28534 
MULTI LE COLLISION METHOD/MULTIPLE PRODUCTION 
Multiple-collision model for pion production in relativistic 
nucleus-nucleus collisions, 3:29741 


MULTIPLE PRODUCTION 
Quark dynamics and particle production in high energy collisions 
(Lectures), 3:29719 (SLAC-PUB-1982) 
MULTIWIRE PROPORTIONAL CHAMB: 
See also DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS/ 
PERFORMANCE 
Pressurized multiwire proportional chamber for neutron imaging, 
3:29242 (LBL-6779) 
MUNICIPAL WASTES 


See also REFUSE DERIVED FUELS 
MUNICIPAL WASTES/COMBUSTION 
Experience at Edmonton (GLC) of generating electricity using 
refuse as fuel, 3:28128 
MUNICIPAL WASTES/ENERGY SOURCE DEVELOPMENT 


Evaluation of pro Federal assistance for financing 
commercialization of emerging energy technologies, 3:28526 
(EMD-76-10) 


MUNICIPAL WASTES/MARINE DIS 

MIT/Marine Industry Collegium opportunity bi ty brief No. 8. 

a models for environmental and research 
ear-coastal environments, 3: 29409 ( 2725 3) 
MUNICIPAL WASTES/RECYCLIN 

Analysis of alternatives to refuse , on Final report, 3:28776 
(PB-272129) 

Development of a glass ss composite sewer pipe from waste 
ONL Progress report 5, July-September 1977, 3:28770 

INL-50737) 

Feasibility study on combined resource recovery systems for the 
city of Lake Charles and Calcasieu Parish. Final report, 3:28772 
(PB-271525) 

The feasibility of resource recovery in Durham. Final report, 
3:28771 (PB-271520) 

MUNICIPAL WASTES/WASTE DISPOSAL 

Experience at Edmonton (GLC) of generating electricity using 

refuse as fuel, 3:28128 
MUNICIPAL WASTES/WASTE MANAGEMENT 

EPA's sludge mana ot program: new responsibilities and 

challenges, 3:287 
MUON P. /PAIR PRODUCTION 

Production of dimuons in 16-GeV/c 7p interactions and the 
——- of a low-mass continuum of unfamiliar origin, 

Study of the high-mass dimuon continuum in 400-GeV proton- 
nucleus collisions, 3:29674 

MUONS/MULTIPLE PRODUCTION 

Further observation of trimuon production of neutrinos and 

antineutrinos, 3:29666 
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Limits of the probability that trimuons are produced by a new 
short-lived source of neutrinos, 3:29667 
MUSSELS 
See MOLLUSCS 
MUTAGENESIS 
Beneficial uses program. pom te report, period ending June 30, 
1977 (Genetic effects of radioactive wastes), 3:29487 (SAND- 
77-1839 


NAPHTHA/REFORMER PROCESSES 
Countercurrent hydrocarbon conversion with gravity-flowing 
catalyst particles (Patent), 3:27812 
APHTHALENE/BIOLOGICAL ACCUMULATION 
Accumulation of naphthalenes by grass shrimp: effects on 
respiration, hatching, and larval growth, 3: 9508 
Effects of temperature and salinity of naphthalenes uptake in the 
temperature clam, Rangia cuneata and the boreal clam, 
Protothaca staminea, 3:29436 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL BUREAU OF STANDARDS REACTOR 
See NBSR REACTOR 
NATURAL CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION/NUMERICAL SOLUTION 
Finite element analysis of free convection flows, 3:29119 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
NATURAL GAS/CHARGES 
National gas survey: report to the Federal Power Commission by 
the Transmission, Distribution and Storage Technical Advisory 
Task Force on Rate Design, 3:28612 (PB-271516) 
NATURAL GAS/ENERGY SHORTAGES 
Natural gas curtailment, 3:27842 (EMD-77-12) 
NATURAL GAS/ENERGY STORAGE 


Natural gas in area supply, 3:27845 
NATURAL GA S/MARKET 


Marketing mix in the opening of new regions for natural gas. 
Natural gas provides supply security and competition 
improvements for gardening firms, 3:27841 


NATURAL GAS, ERVES 

Future for world natural gas supply (Through year 2020), 3:28614 
NATURAL GAS/RESOUR CE ASSESS IMENT 

Future for world natural gas sedlo (Through year 2020), 3:28614 
NATURAL GAS/STORAGE 

Gas reserves and their storage, 3:27851 
NATURAL GAS/STORAGE FACILITIES 

er and permeability of saliferous rocks, 3:29564 (ORNL-tr- 


) 

NATURAL GAS/UNDERGROUND STORAGE 
Frankenthal underground gas storage unit, 3:27849 
Natural gas in area supply, 3:27845 

NATURAL GAS pecan partie = mel 
Future for world natural gas supply (Through year 2020), 3:28614 

NATURAL GAS DEPOSITS/E LORA TION 
Seismic equipment systems to “see” ever more clearly into the 

earth, 3:27792 (CONF-760585-6) 

NATURAL GAS DEPOSITS/GLOBAL ASPECTS 
Future for world natural gas supply (Through year 2020), 3:28614 

NATURAL GAS DEPOSITS/ OFFSHORE D RILLING 
Data-base management system for spatial display of federal 

offshore oil and gas lease data, 3:27793 (LA-UR-77-2779) 
ATURAL GAS DISTRIBUTION SYSTEMS 

See also PIPELINES 
150 years of gas Pw in Hanover, 3:27846 

NATURAL GAS DISTRIBUTION SYSTEMS/GAS 
COMPRESSORS 
ae and driving equipment for natural gas transportation, 

3:2784 


NATURAL GAS FIELDS/EXPLORATION 
C-Core--cold ocean research in a = setting (Centre For Cold 
Ocean Resources Engineering), 3:27794 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 
Development of the fuel gas industry in the Federal Republic of 
Germany in 1976, 3:27840 
NATURAL GAS INDUSTRY/INVESTMENT 
Foreign ownership of, influence on, and control of domestic 
energy sources and supply, 3:27784 (PB-271670) 
NATURAL GAS INDUSTRY/PUBLIC RELATIONS 
Auditing of political MEMD 7122) electric utilities and gas and oil 
companies, 3:28525 (EMD-7 


NEUTRINOS/REST MASS 


NATURAL GAS WELLS/OFFSHORE DRILLING 
Atmospheric emissions from offshore oil and gas development and 
production, 3:27825 (PB-272268) 
Pressure-compensated dual marine riser (Patent), 3:27802 
NBSR REACTOR/NEUTRON BEAMS 
Calibration and use of filtered beams, 3:28405 
NECKAR REACTOR/REACTOR OPERATION 
Results of German power plant operation 1976. From the annual 
report of the ABE board of the Deutsches Atomforum, 3:28179 
NEODYMIUM LASERS/EFFICIENCY 
Exploding PbS film Q-switch laser, 3:29069 
NEODYMIUM LASERS/EMISSION SPECTRA 
Dynamics of the emission spectrum of a neodymium-glass 
traveling-wave sweep laser, 3:29098 
NEODYMIUM LASERS/MODE LOCKING 
Axial mode locking in a cw YAG:Nd™ ring laser, 3:29087 
NEODYMIUM LASERS/OPERATION 
Control of temporal and spectral jitter in single mode pulsed 
ND:YAG oscillators, 3:29070 
NEODYMIUM LASERS/OPTICAL SYSTEMS 
Fiber optics play an important role in Argus laser fusion 
experiments, 3:29957 (UCRL-50025-77-2) 
NEODYMIUM LASERS/ G 
Exploding PbS film Q-switch laser, 3:29069 
NEODYMIUM LASERS/STABILITY 
Control of temporal and spectral jitter in single mode pulsed 
ND:YAG oscillators, 3:29070 
NEON/ION-ATOM COLLISIONS 
Energy distributions of secondary electrons. III. Projectile energy 
dependence for ionization of He, Ne, and Ar by protons, 
3:29636 
NEON 20 TARGET/NEUTRINO REACTIONS 
Experimental limits on heavy lepton production by neutrinos, 
3:29668 
NEPTUNIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Actinide analytical program for characterization of Hanford 
waste, 3:28936 (ARH-SA-296) 
NEPTUNIUM 237 TARGET/NEUTRON REACTIONS 
237Np and 7°°U as possible standards for the MeV region (0.1 to 20 
MeV), 3:29794 
Absolute **5U, 7°°U, *°7Np fast neutron fission cross-section 
measurements (14.8 MeV and 75*CF fission spectrum), 3:29798 
Integral measurement results in standard fields, 3:29796 
Neutron transport calculations for the intermediate-energy 
standard neutron field (ISNF) at the National Bureau of 
Standards, 3:27941 
NERVOUS SYSTEM DISEASES 
Polyneuropathy caused by petroleum benzine, 3:29539 
NET ENERCY 
(Difference of energy output and energy input.) 
NET ENERGY/RESEARCH PROGRAMS 
Final report (In support of ERDA net energy analysis program), 
3:28522 (COO-2865-11) 
NETHERLANDS/ENERGY ANALYSIS 
Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641) 
NETHERLANDS/ENERGY SOURCE DEVELOPMENT 
Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRAL ATOM BEAM INJECTION/BEAM 
NEUTRALIZATION 
Neutralization of H~ beams with gas jets, 3:29207 (BNL-23648) 
Plasma neutralizer for H~ beams, 3:29208 (BNL-23650) 
NEUTRAL BEAM SOURCES 
See also ION SOURCES 
NEUTRAL BEAM SOURCES/BEAM TRANSPORT 
Beam line studies of the JT-60 neutral beam injector, 3:29954 
NEUTRAL BEAM SOURCES/DESIGN 
Advanced-fueled fusion reactors suitable for direct energy 
conversion. Second quarterly progress report, April 1977-June 
1977, 3:29947 (UCRL-50039-77-2) 
Injector design for Wendelstein VII A, 3:29953 
NEUTRAL BEAM SOURCES/DIRECT ENERGY 
CONVERSION 
Engineering of beam direct conversion for a 120-kV, 1-MW ion 
beam, 3:29951 
NEUTRAL BEAM SOURCES/ION SOURCES 
Hollow cathode hydrogen ion source, 3:29952 
Ion source development for JT-60 neutral beam injector, 3:29948 
Rectangular Periplasmatron, an ion source for MW-neutral beam 
injection systems, 3:29950 
‘UTRIN CTIONS/PARTICLE PRODUCTION 
a limits on heavy lepton production by neutrinos, 
:29668 
NEUTRINOS/REST MASS 
Cosmological limits on the masses of neutral leptons, 3:29588 








NEUTRON BEAMS/ENERGY 


NEUTRON BEAMS/ENERGY 
Neutron energy standards (List of narrow resonances from 0.6 eV 
to 12.1 MeV), 3:29786 
NEUTRON CAMERAS/MULTIWIRE PROPORTIONAL 


CHAMB 
Pressurized multiwire proportional chamber for neutron imaging, 
3:29242 pn aay 
NEUTRON CAPTURE 
See NEUTRON BEAMS 
NEUTRON DETECTION/ACTIVATION DETECTORS 
Accuracies and corrections in neutron bath techniques, 3:29250 
International ——— of flux density measurements for 
monoenergetic fast — (250 KeV, 565 KeV, 2.2 MeV, 2.5 
MeV, 14. € MeV), 3:29264 
NEUTRON DETECTION/BACKGROUND RADIATION 
Cosmic ray induced neutron background sources and fluxes for 
= of air over water, ground, iron, and aluminum, 
NEUTRON DETECTION/BONNER SPHERE DETECTORS 
International comparison of flux density measurements for 
monoenergetic fast neutrons (250 KeV, 565 KeV, 2.2 MeV, 2.5 
MeV, 14.8 MeV), 3:29264 
NEUTRON DETECTION/FISSION CHAMBERS 
International com: n of flux density measurements for 
monoenergetic fast neutrons (250 Kev, 565 KeV, 2.2 MeV, 2.5 
MeV, 14.8 MeV), 3:29264 
NEUTRON DETECTION/GEIGER-MUELLER CO 
Standards in medical neutron a, 3:29257 
NEUTRON DETECTION/HE-3 COUNTERS 
International com: n of flux density measurements for 
monoenergetic fast neutrons (250 KeV, 565 KeV, 2.2 MeV, 2.5 
MeV, 14.8 MeV), 3:29264 
NEUTRON DETECTION/IONIZATION CHAMBERS 
Instruments for use of '°B as a standard, 3:29754 
Standards in medical neutron dosimetry, 3:29257 
NEUTRON DETECTION/LI-DRIFTED GE DETECTORS 
Instruments for use of ’°B as a standard, 3:29754 
NEUTRON DETECTION/MODERATING DETECTORS 
Black and grey neutron detectors (KeV range), 3:29263 
gtd wd ete SCINTILLATION 


en aed theory for differential n-p scattering, 3:29756 

NEU ON DETECTION/PROPORTIONAL CO 
Instruments for use of !°B as a standard, 3:29754 

NEUTRON DETECTION/PROTON RECOIL DETECTORS 
Black and grey neutron detectors (KeV range), 3: = 

NEUTRON DETECTION/SOLID SCINTILLATIO 
DETECTORS 


Instruments for use of '°B as a standard, 3:29754 
ad a roblems with °Li glasses (1 to 800 KeV), 3:29261 
NE ON DETECTION URFACE BARRIER DETECTO 
Surface barrier spectrometers for calibration of fast neutrons in 
MeV range (1 to 4 MeV), 3:29262 
ON DETECTORS 


See also ACTIVATION DETECTORS 
FISSION CHAMBERS 
HE-3 COUNTERS 
MODERATING DETECTORS 
PROTON RECOIL DETECTORS 
Neutron detector suitcase for the Nuclear Emergency Search 
Team, 3:27935 (LA-7108) 
NEUTRON DETECTORS/CALIBRATION 
Associated particle methods, 3:29248 
Associated activity method (Calibration of flat response 
detectors), 3:29249 
NEUTRON DETECTORS/EFFICIENCY 
Associated activity method (Calibration of flat response 
detectors), 3:29249 
ON DOSIMETR 


Y 
See also ALBEDO-NEUTRON DOSEMETERS 
NEUTRON DOSIMETRY/ALBEDO-NEUTRON 


DOSEMETERS 
Introduction to albedo neutron dosimeters, 3:29256 (UCRL-80581) 
ARDS 


NEUTRON DOSIMETRY/CALIBRATION STAND. 
Standards for dosimetry beyond the core, 3:28323 
NEUTRON DOSIMETRY/COMPARATIVE EVALUATIONS 
International neutron dosimetry intercom ns, 3:29811 
NEUTRON DOSIMETRY/DOSE EQ’ UIVALENTS 
NBS facilities for standardization ae neutron dosimetry from 0.001 
to 14 MeV, 3:29810 
NEUTRON DOSIMETRY/MEETINGS 
Neutron standards and a ay pe 3:29774 
NEUTRON DOSIMETRY/NU (CLEAR EMULSIONS 
— detectors in neutron dosimetry, 3:29255 (COO-1671- 


) 
NEUTRON DOSIMETR Y/STANDARDIZATION 
Personnel dosimetry intercom: m studies at the ORNL Health 
Physics Research Reactor, 3:29254 (CONF-771209-7) 
NEUTRON DOSIMETRY/STANDARDS 
Dosimetry standards for neutrons above 10 MeV, 3:29812 
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Standards in medical neutron pe tr. al 
NEUTRON FLUX/MEASURIN 

Instruments for use of }°B as a phe ory ° OgTsA 
NEUTRON MULTIPLIER FACILITY 


See SUBCRITICAL ASSEMBLIES 
Nitandling ee ee, 
pment for the Hot Fuel Examination Facility/North 
lean iograph y Facility, 3:29025 
Neutron Radiography Facility at the Hot Fuel Examination 
ae a hae 3:29048 
NEUTRON REACTIONS 
Study of low mass anti pp pairs produced in n-Be interactions, 


3:2' 
NEUTRON REACTIONS/CAPTURE 
Evidence for a new symmetry in nuclei: The structure of 1° Pt 
and the O(6) limit, 3:29779 
Neutron energy standards (List of narrow resonances from 0.6 eV 
to 12.1 MeV), 3:29786 
Remarks on the 2200 m/s and 20°C Maxwellian neutron data for 
U-233, U-235, Pu-239, and Pu-241, 3:29789 
Utility and use of neutron capture cross section standards and the 
status of the Au(n, 7k standard, 3:29783 
NEUTRON _— S/COMPOUND-NUCLEUS 
REACTIONS 
— emanated in the *Li(n,a)*H reaction below 100 keV, 
3:2 
oe data base for the Li-7 system (1 KeV to 15 MeV), 
:29764 


Interaction between neutrons and matter in the field of a strong 
electro-magnetic wave, 3:29752 

Review of '°B(n,a)’ Li cross-section measurements in the energy 
range from 10 keV to 1 MeV (Excitation functions for n + 
reactions), 3:29765 

Special problems with *Li glasses (1 to 800 KeV), 3:29261 

Survey of recent experiments for the Li system (0.1 to 14 MeV: 
excitation functions), 3:29762 

NEUTRON REACTIONS/ELASTIC SCATTERING 
oe and use of carbon as a standard (Up to 15 MeV), 
ee data base for the Li-7 system (1 KeV to 15 MeV), 


Review of '°B(n,a)’Li cross-section measurements in the wy | 
range from 10 keV to 1 MeV (Excitation functions for n + 
reactions), 3:29765 

Survey of recent experiments for the 7Li system (0.1 to 14 MeV: 
excitation functions), 3:29762 
NEUTRON REACTIONS/FAST FISSION 
237Np and 7°*U as possible standards for the MeV region (0.1 to 20 
MeV), 3:29794 
Absolute 75U, 7°*U, ?°7Np fast neutron fission cross-section 
measurements (14.8 MeV and *°*CF fission spectrum), 3:29798 
Fission yields: measurement techniques and data status, 3:29787 
Integral measurement results in standard fields, 3:29796 
Neutron transport calculations for the intermediate-energy 
standard a _ (ISNF) at the National Bureau of 
Standards, 3: 
Prompt fission oll ya 3:29792 
NEUTRON REACTIONS/FISSION 
Fission reaction rate standards and applications, 3:29788 
Propagation of uncertainties in fission cross section standards in 
the interpretation and utilization of critical benchmark 
measurements, 3:29793 
Standard inte; measurement facilities, 3:29795 
NEUTRON CTIONS/INELASTIC SCATTERING 
Interaction between neutrons and matter in the field of a strong 
electro-magnetic a 3:29752 
NEUTRON CTIONS/MEETINGS 
Neutron standards and applications, 3:29774 
NEUTRON REACTIONS/SCATTERING 
Experiments and theory for differential n-p scattering (20 to 30 
MeV), 3:29756 
NEUTRON REACTIONS/THERMAL FISSIO 
P-odd asymmetry in the fission of **®Pu by oe thermal 
neutrons, 3:29799 
Remarks on the 2200 m/s and 20°C Maxwellian neutron data for 
U-233, U-235, Pu-239, and Pu-241, 3:29789 
Review of anti v for **Cf and thermal neutron fission, 3:29790 
NEUTRON REACTIONS/TOTAL CROSS SECTIONS 
oy and use of carbon as a standard (Up to 15 MeV), 
a data base for the Li-7 system (1 KeV to 15 MeV), 
:29764 


Much ado about nothing: deep minima in “Sc and **Fe total 
neutron cross sections (0.4 to 1000 KeV), 3:29772 

Review of !°B(n,a)’Li cross-section measurements in the 7 
range from 10 keV to 1 MeV (Excitation functions for n + 
reactions), 3:29765 

Survey of recent experiments for the ’Li system (0.1 to 14 MeV: 
excitation functions), 3:29762 
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NEUTRON SOURCE FACILITIES/RESEARCH PROGRAMS 
Intense neutron source facility. Progress report, July 1-September 
30, 1976, 3:29174 (LA-6591-PR) 
NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
NBS facilities for standardization of neutron dosimetry from 0.001 
to 14 MeV, 3:29810 
NEUTRON SOURCES/DESIGN 
Neutron transport calculations for the intermediate-energy 
standard neutron field (ISNF) at the National Bureau of 
Standards, 3:27941 
Remote operation and maintenance of a pulsed neutron physics 
facility, 3:29041 
NEUTRON SOURCES/EVALUATION 
Standard integral measurement facilities, 3:29795 
NEUTRON SOURCES/MEETINGS 
Neutron standards and applications, 3:29774 
NEUTRON SOURCES/NEUTRON SPECTRA 
Neutron transport calculations for the intermediate-energy 
standard neutron field (ISNF) at the National Bureau of 
Standards, 3:27941 
NEUTRON SPECTROMETERS/CALIBRATION 
Neutron energy standards (List of narrow resonances from 0.6 eV 
to 12.1 MeV), 3:29786 
Surface barrier spectrometers for calibration of fast neutrons in 
MeV range (1 to 4 MeV), 3:29262 
NEUTRON SPECTROMETERS/DATA PROCESSING 
Assembly-language digital division computer program for use in 
8. spectroscopy. Technical memo, 3:29258 (AD-A- 
044103 
NEUTRON STARS/STAR EVOLUTION 
Neutrino mechanism of thermonuclear burning of carbon, 
formation of neutrino stars, and supernova outbursts, 3:29574 
NEUTRON THERAPY/SHIELDS 
Nuclear data development and shield design for neutrons below 60 
MeV, 3:29808 (LA-7159-T) 
NEUTRON TRANSPORT/NUCLEAR DATA COLLECTIONS 
Nuclear data development and shield design for neutrons below 60 
MeV, 3:29808 (LA-7159-T) 
NEUTRONS 
See also FAST NEUTRONS 
FISSION NEUTRONS 
NEUTRONS/FAST FISSION 
Absolute fission cross section measurements using fixed energy 
neutron sources (140 to 964 KeV), 3:29797 
NEUTRONS/NUCLEAR RADII 
Research with the high resolution spectrometer at LAMPF, 
3:29757 (ORO/5224-2) 
NEUTRONS/RANGE 
Cosmic ray induced neutron background sources and fluxes for 
— of air over water, ground, iron, and aluminum, 
NEVADA/GEOCHEMICAL SURVEYS 
Raw data report: Cave Valley orientation study, Lund 1°x 2° 
NTMS area, Nevada, 3:27866 (UCID-17648) 
NEVADA TEST SITE/GEOPHYSICAL SURVEYS 
Correlation of alluvial deposits at the Nevada Test Site, 3:29561 
(UCRL-52335) 
NEVADA TEST SITE/RADIOECOLOGICAL 
CONCENTRATION 
Iodine-129 in animal thyroids from Nevada and other western 
states. Final report, 3:29389 (PB-271637) 
NEW JERSEY/ENERGY SHORTAGES 
State planning for winter energy emergencies. Final report 1976- 
1977, 3:28515 (PB-271663) 
NEW MEXICO/AQUIFERS 
Hydrologic characteristics of the Los Alamos well field, with 
reference to the occurrence of arsenic in well LA-6, 3:29404 
(LA-7012-MS) 
NEW MEXICO/GEOCHEMICAL SURVEYS 
Hydrologic characteristics of the Los Alamos well field, with 
reference to the occurrence of arsenic in well LA-6, 3:29404 
(LA-7012-MS) 
NEW MEXICO/GEOLOGY 
Environmental baseline study of the Los Medanos Waste Isolation 
Pilot Plant (WIPP) project area of New Mexico: a progress 
report. An addendum, 3:29393 (SAND-77-7018) 
NEW MEXICO/HYDROLOGY 
Hydrologic characteristics of the Los Alamos well field, with 
reference to the occurrence of arsenic in well LA-6, 3:29404 
(LA-7012-MS) 
NEW MEXICO/TERRESTRIAL ECOSYSTEMS 
Environmental baseline study of the Los Medanos Waste Isolation 
Pilot Plant (WIPP) project area of New Mexico: a progress 
report. An addendum, 3:29393 (SAND-77-7018) 
NEW YORK 
See also NEW YORK CITY 


NIOBIUM/STOPPING POWER 


NEW YORK/CLIMATES 

Energy conservation via solar energy applications to multi-family 
and commercial structures. volume i. solar-climatic zones and 
respective design year data for New York state, 3:27975 (PB- 
271778) 

NEW YORK/INSOLATION 

Energy conservation via solar energy applications to multi-family 
and commercial structures. volume i. solar-climatic zones and 
respective design year data for New York state, 3:27975 (PB- 
271778) 

NEW YORK/METEOROLOGY 

Some micro-meteorological observations meg ke approach and 

passage of hurricane Belle (1976), 3:29306 (BNL-23638) 
NEW YORK/SEISMOLOGY 

Seismic analysis of the nuclear fuel service reprocessing plant at 

West Valley, N.Y., 3:29556 (UCRL-52266) 
NEW YORK CITY/WASTE DISPOSAL 

New York Bight project. Project development plan and technical 
development plan, 3:29410 (PB-272674) 

CKEL/BIOLOGICAL ACCUMULATION 

Comparisons of antidotal efficacy of sodium 
diethyldithiocarbamate, D-penicillamine, and 
triethylenetetramine upon acute toxicity of nickel carbonyl in 
rats, 3:29477 

NICKEL/BIOLOGICAL HALF-LIFE 

Nickel contents in urine and hair in a case of exposure to nickel 

carbonyl, 3:29533 
NICKEL/CATALYTIC EFFECTS 

EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, August 1-August 31, 1976, 3:27735 
(FE-2353-3) 

EDS coal liquefaction process rey ve phase IIIA. Monthly 
technical progress report, October 1-October 31, 1976, 3:27737 
(FE-2353-5) 

NICKEL/CHEMICAL VAPOR DEPOSITION 
Possible selective solar photothermal absorber: Ni dendrites 
formed on Al surfaces by the CVD of Ni (CO),, 3:28073 
NICKEL/COATINGS 
Adherent dielectric coating of diamond-turned mirrors, 3:29285 
NICKEL/SINGLE INTAKE 
Nickel contents in urine and hair in a case of exposure to nickel 
carbonyl, 3:29533 
NICKEL 58/ENERGY-LEVEL TRANSITIONS 
Fragmentation of isovector M8 strength in °*Ni, 3:29771 
NICKEL 58 TARGET/ELECTRON REACTIONS 
Fragmentation of isovector M8 strength in **Ni, 3:29771 
NICKEL 58 TARGET/PROTON REACTIONS 

Research with the high resolution spectrometer at LAMPF 
(Differential cross sections, analyzing power, neutron density, 
800 MeV), 3:29757 (ORO/5224-2) 

NICKEL 60 TARGET/PION PLUS REACTIONS 
Inelastic scattering of 7* Mesons from nuclei at 50 MeV, 3:29760 
64 TARGET/PROTON REACTIONS 

Research with the high resolution spectrometer at LAMPF 
(Differential cross sections, analyzing power, neutron density, 
800 MeV), 3:29757 (ORO/5224-2) 

NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
NICKEL ALLOYS/CORROSION 

Corrosion of iron-base alloys versus alternate materials in 
geothermal brines. Interim report: period ending October 1977, 
3:28101 (PNL-2456) 

NICKEL ALLOYS/FABRICATION 
Reinforcement of gas turbine blades by technological methods, 
3:28862 (AD-A-046222) 
NICKEL-CADMIUM BATTERIES/INSTALLATION 
Industrial nickel cadmium batteries, 3:28505 
NICKEL-CADMIUM BATTERIES/PERFORMANCE TESTING 

Resonance method of determination of the remanent discharge 

capacity of nickel-cadmium storage batteries, 3:28506 
NICKEL-CHROMIUM STEELS 

(Steels containing Ni and Cr; the Cr content is usually 0.5 to 2.0%, 
the Ni content is higher.) 

NICKEL-CHROMIUM STEELS/MECHANIC AL PROPERTIES 

Computerizing the effect of tempering on the mechanical 
properties of a Ni-Cr-Mo steel. Technical report, 3:28870 (AD- 
A-044224) 

NIOBIUM/COLD WORKING 

Deformation zone geometry and texture gradients in cold-rolled 

niobium, 3:28868 
NIOBIUM/SELF-DIFFUSION 

Diffusion of zirconium in niobium: The influence of fast di 
impurities on the self-diffusion isotope effect, 3:28884 

Niobium self-diffusion, 3:28883 

NIOBIUM/STOPPING POWER 

Energy deposition from microexplosion particle debris in the first 

wall on an inertially-confined fusion reactor, 3:29970 











NIOBIUM ALLOYS 


NIOBIUM ALLOYS 
See also INCONEL 600 
NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/CHEMICAL PREPARATION 
Synthesis and application of new coordination eae with 
sulfur donor ligands. Final technical report, 3:28861 (AD-A- 


044510) 
NIOBIUM ALLOYS/SUPERCONDUCTIVITY 
Synthesis and application of new coordination compounds with 
— _ igands. Final technical report, 3:28861 (AD-A- 
1 
NIOBIUM BASE ALLOYS/TRANSITION TEMPERATURE 
Sensitivity of the T/sub c/ of NbsGe to hydrogen content, 3:28881 
NIOBIUM CARBIDES/CHEMICAL PREPARATION 
Synthesis and application of new coordination compounds with 
= a igands. Final technical report, 3:28861 (AD-A- 
NIOBIUM CARBIDES/SUPERCONDUCTIVITY 
Synthesis and application of new coordination compounds with 
— _— igands. Final technical report, 3:28861 (AD-A- 
1 


) 
NITRATES/BIOLOGICAL EFFECTS 
Effects of solutions to simulate acidic precipitation on fertilization 
Son bracken fern (Pteridium aquilinum), 3:29506 (ORNL- 


5 
NITRIC ACID/INFRARED SPECTRA 
Pressure-broadened linewidths of HNOs, 3:29601 
NITRIC OXIDE/MEASURING METHODS 
Infrared gas filter correlation instrument for in-situ measurement 
of us pollutants. Final report, 3:29326 (PB-239467/AS) 
/PHOTOREACTIVATION 
Photoreactivity of aqueous anionic NO(/sub x/ with 
hydrocarbons. I. Nitrite-heptane system under strong uv 
radiation, 3:29351 
NITROBENZENE/MIXING 
Experimental confirmation of renormalization: group prediction of 
— fluctuation rate in hydrodynamic limit, 
NITROGEN/ATOM-MOLECULE COLLISIONS 
Excited-state production in collisions of H and He with Nz, CO, 
and O2 over the energy range 150-2400 eV, 3:29635 
Study of differential scattering of He atoms in CO and Nz (600 
eV), 3:29639 
NITROGEN/HEAT TRANSFER 
Nucleate boiling heat transfer of liquid nitrogen from plasma 
—— lymer coated surfaces, 3:29114 
NITROGEN/HIGH-FREQUENCY DISCHARGES 
Catalysis and quenching of N2 afterglows by SFe, 3:29627 
NITROGEN/NUCLEATE BOILING 
Nucleate boiling heat transfer of liquid nitrogen from plasma 
deposited polymer coated surfaces, 3:29114 
NITROGEN DIOXIDE/BIOLOGICAL EFFECTS 
Nitrogen dioxide and pulmonary proteolytic enzymes, 3:29526 
NITROGEN IONS/ION-ATOM COLLISIONS 
Single-electron capture by multiply charged ions of carbon, 
op and oxygen in atomic and molecular hydrogen, 
NITROGEN IONS/ION-MOLECULE COLLISIONS 
Single-electron capture by multiply charged ions of carbon, 
—_ and oxygen in atomic and molecular hydrogen, 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROGEN OXIDES/AIR POLLUTION ABATEMENT 
Experimental investigation of no$sub x$ formation in the 
uidized-bed coal combustion, 3:29143 
Principal regularities and approximate calculation of nitrogen 
formation during residual oil combustion in boilers, 3:28165 
Standards support and environmental impact statement. volume 1: 
Le standards of performance for stationary gas turbines, 
:28163 (PB-272422) 
NITROGEN OXIDES/MONITORING 
Ozone in clean remote atmospheres: concentrations and 
variabilities. Final report, 3:29339 (PB-272290) 
NITROGEN OXIDES/PHOTOCHEMISTRY 
Nitrogen oxide air — Part 3. Atmospheric chemistry (a 
rat with abstracts). Report for 1964-Sep 77, 3:29324 
(NTIS/PS-77/0853) 
NITROGEN OXIDES/PHOTOLYSIS 
— ~ tion effects on ozone formation in smog chambers, 
NITROGEN OXIDES/SORPTION 
Rates of NO/sub x/ absorption in calcined limestones and 
dolomites, 3:29346 
OISE/ENVIRONMENTAL IMPACT STATEMENTS 
Guidelines for preparing environmental impact statements on 
noise, 3:29544 (AD-A-044384) 
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NOISE POLLUTION/HEALTH HAZARDS 
Guidelines for preparing environmental impact statements on 
noise, 3:29544 (AD-A-044384) 
Survey of hearing loss in the coal mining industry. Research 
report, 3:27789 (PB-271811) 
NONDESTRUCTIVE TESTING/EQUIPMENT 
Design and development of the examination oo a for the 
Fuels and Materials Examination Facility, 3:29031 
NONDESTRUCTIVE TESTING/MEETINGS 
Report on the non-destructive testing conference, 3:28349 
NONDESTRUCTIVE TESTING. IEARCH PROGRAMS 
Nondestructive testing development program. Quarterly progress 
report for period ending December 31, 1977 (LMFBR), 3:28268 
(ORNL-5385) 
NONLINEAR PROBLEMS/PERTURBATION THEORY 
Connection between perturbation theory, projection-operator 
re and statistical linearization for nonlinear systems, 
:2 
NONLINEAR PROBLEMS/PROJECTION OPERATORS 
Connection between perturbation theory, proiection-operator 
= and statistical linearization for nonlinear systems, 
NONLINEAR SYSTEMS 
See NONLINEAR PROBLEMS 
NORTH CAROLINA/ECOLOGY 
North Carolina coastal zone and its environment: a compilation of 
resource materials covering the coastal plain, estuaries, and 
offshore waters (Bibliography), 3:29367 (DP-1423(Vol.1), 
North Carolina coastal zone and its environment: a compilation of 
resource materials covering the coastal plain, estuaries, and 
offshore waters (Bibliography), 3:29368 (DP-1423(Vol.2)) 
NORTH CAROLINA/MUNICIPAL WASTES 
The feasibility of resource recovery in Durham. Final report, 
3:28771 (PB-271520) 
NORTH DAKOTA/COAL FINES 
ag tm ge b- a a gy 3 PB 8 83) Fort 
nion region. Final report, 3:27785 (PB-27 
NORTHERN TRELAND 
See UNITED KINGDOM 
NORWAY/ENERGY ANALYSIS 
Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641) 
NORWAY GY SOURCE DEVELOPMENT 
Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641) 
NOZZLES/SEALS 
Nozzle seal (Patent; PWR), 3:28215 
NPR REACTOR 
See N-REACTOR 
N-REACTOR/FUEL POOLS 
Criticality safety analysis report, subcritical measurements in the 
Hanford N Reactor fuel storage basin, 3:28413 (DUN- 
7824(Add.1)) 
Production Test N-382: subcritical measurements in the Hanford 
N Reactor fuel storage basin, 3:28415 (UNI-350) 
N-REACTOR/PRESSURE TUBES 
Effects of upsetting on the physical properties of Zircaloy 
ressure tubes, 3:28416 1-894) 
REACTOR/IN PILE LOOPS 
Design of the remote handling system for a fuel defect test loop, 
3:28410 
NUCLEAR ACCIDENTS 
See ACCIDENTS 


CHARGE 
See ATOMIC NUMBER 
NUCLEAR DATA COLLECTIONS 
Impact of ENDF standards on fast reactors, 3:28324 
NUCLEAR EMULSIONS/DOSE-RESPONSE RELATIONSHIPS 
Supralinear detectors in neutron dosimetry, 3:29255 (COO-1671- 


72) 
NUCLEAR ENERGY 
Nuclear energy, nuclear exports and the non-proliferation of 
nuclear weapons, 3:27919 (CONF-770387-) 
NUCLEAR ENGINEERING 
Basic nuclear engineering (Book), 3:28326 
NUCLEAR ENGINEERING/STANDARDS 
= of U.S. nuclear standards. Special pub. (final), 3:28303 (PB- 
272047) 
NUCLEAR EXPLOSION DETECTION/SEISMIC DETECTION 
Application of acoustic signal processing techniques to seismic 
data. Technical report, 3:29300 (AD-A-046788) 
Improved yield determination and event identification research. 
inal report 1 May 75-30 Sep 76, 3:29294 (AD-A-046568) 
Relationship between anelastic attenuation and regional amplitude 
anomalies of short-period P waves in North America, 3:29301 
Seismic studies for improved yield determination. Quarterly 
ese report No. 1, 1 Oct-31 Dec 76, 3:29295 (AD-A- 
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Seismic studies for improved yield determination. Quarterly 
technical report 1 Apr-30 Jun atk 3:29296 (AD-A-046570) 
NUCLEAR LOSIONS/FISSION YIELD 
Improved yield determination and event identification research. 
inal report 1 May 75-30 Sep 76, 3:29294 (AD-A-046568) 
Seismic studies for improved yield determination. Quarterly 
technical report No. 1, 1 Oct-31 Dec 76, 3:29295 (AD-A- 
046569) 
Seismic studies for improved yield determination. Quarterly 
technical report 1 Apr-30 Jun 77, 3:29296 (AD-A-046570) 
NUCLEAR EXPLOSIONS/SEISMIC DETECTION 
Vela network evaluation and automatic processing research. 
bd report No. 3, 1 Apr-30 Jun 77, 3:29293 (AD-A- 


NUCLEAR EXPLOSIONS/SEISMIC EFFECTS 

Material properties of Nevada Test Site tuff and grout - with 
emphasis on the Mighty Epic event. Final report 1 April 1975- 
31 July 1976, 3:29290 (AD-A-043977) 

NUCLEAR EXPLOSIONS/SIMULATION 
Dipole west technical photography. Final report 1973-1975, 
:29291 (AD-A-044032) 

Guide to high explosive field tests with military applications: 
yields of 100 pounds or more. Final report, 3:28993 (AD-A- 
046283) 

Special data collection system event report NTS event ‘billet’, 27 
July 1976. Technical report, 3:28994 (AD-A-046494) 

NUCLEAR EXPLOSIONS/STRAIN GAGES 
In situ stress gauge calibration. Final report September 1974- 
February 1977, 3:29289 (AD-A-043906) 
NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR FACILITIES/CHEMICAL EFFLUENTS 

Environmental monitoring at major U.S. Energy Research and 
Develo a Administration contractor sites: calendar year 
1976. Volume 1, 3:29319 (ERDA-77-104/1) 

Environmental monitoring at major U.S. Energy Research and 
Development Administration contractor sites: calendar year 
1976. Volume 2, 3:29320 (ERDA-77-104/2) 

NUCLEAR FACILITIES/ENVIRONMENTAL EFFECTS 

Assessment methodology for radioactive effluents, 3:29356 
(BNWL-2219) 

NUCLEAR FACILITIES/GASEOUS WASTES 

Releases of '*CO, from nuclear facilities with gaseous effluents, 
3:29363 (ORNL-tr-4527) 

NUCLEAR FACILITIES/MONITORING 

Environmental monitoring at major U.S. Energy Research and 
Development Administration contractor sites: calendar year 
1976. Volume 1, 3:29319 (ERDA-77-104/1) 

Environmental monitoring at major U.S. Energy Research and 
Development Administration contractor sites: calendar year 
1976. Volume 2, 3:29320 (ERDA-77-104/2) 

NUCLEAR FACILITIES/RADIATION MONITORING 

Environmental monitoring at major U.S. Energy Research and 
Development Administration contractor sites: calendar year 
1976. Volume 1, 3:29319 (ERDA-77-104/1) 

Environmental monitoring at major U.S. Energy Research and 
Development Administration contractor sites: calendar year 
1976. Volume 2, 3:29320 (ERDA-77-104/2) 

NUCLEAR FACILITIES/RADIOACTIVE EFFLUENTS 

Environmental monitoring at major U.S. Energy Research and 
Development Administration contractor sites: calendar year 
1976. Volume 1, 3:29319 (ERDA-77-104/1) 

Environmental monitoring at major U.S. Energy Research and 
Development Administration contractor sites: calendar year 
1976. Volume 2, 3:29320 (ERDA-77-104/2) 

Model to estimate radiation dose commitments to the world 
population from the atmospheric release of radionuclides 
(LWBR development program), 3:29362 (WAPD-TM-1274) 

Releases of '*CO2 from nuclear facilities with gaseous effluents, 
3:29363 (ORNL-tr-4527) 

NUCLEAR FACILITIES/RADIOACTIVE WASTE 

MANAGEMENT 

Environmental monitoring at major U.S. Energy Research and 
Development Administration contractor sites: calendar year 
1976. Volume 1, 3:29319 (ERDA-77-104/1) 

Environmental monitoring at major U.S. Energy Research and 
Development Administration contractor sites: calendar year 

1976. Volume 2, 3:29320 (ERDA-77-104/2) 
NUCLEAR FACILITIES/SAFEGUARDS 

DYMAC demonstration program: Phase I experience, 3:27936 
(LA-7126-MS) 

Preliminary concepts for materials measurement and accounting in 
critical facilities, 3:27934 (LA-7028-MS) 

NUCLEAR FACILITIES/STANDARDS 

Index of nuclear standards. Special pub. (final), 3:28303 (PB- 

272047 


NUCLEAR POWER/RESOURCE ASSESSMENT 


NUCLEAR FIREBALLS/MATHEMATICAL MODELS 
The BRL nonequilibrium nuclear fireball code: 
THUNDERBALL, 3:29292 (AD-A-044531) 
NUCLEAR FUEL RECOVERY AND RECYCLING CENTER/ 
MAINTENANCE 
Approach to maintenance in the Exxon Nuclear Fuel Recovery 
and Recycling Center, 3:27884 
NUCLEAR FUEL RECOVERY AND RECYCLING CENTER/ 
REMOTE HANDLING 
Approach to maintenance in the Exxon Nuclear Fuel Recovery 
and Recycling Center, 3:27884 
NUCLEAR FUELS 
See also FUEL ELEMENTS 
FUEL SLURRIES 
SPENT FUELS 
NUCLEAR FUELS/GOVERNMENT POLICIES 
Certain actions that can be taken to help improve this Nation's 
uranium picture, 3:27892 (EMD.76-1) 
NUCLEAR FUELS/RADIOMETRIC ANALYSIS 
Gamma-ray measurements with the segmented gamma scan 
(Maintenance manual), 3:29260 (LA-7059-M) 
NUCLEAR FUELS/REPROCESSING 
Review of nuclear fuel cycle alternatives including certain 
features pertaining to weapon proliferation, 3:28312 (SAND- 77- 
1727 


NUCLEAR INDUSTRY 
Effect on Spain's nuclear program of international restraints on 
fuel cycle services, 3:27921 (CONF-770387-) 
Nuclear developments in Latin America and the fuel cycle, 
3:27929 (CONF-770387-) 
NUCLEAR INDUSTRY/ANTITRUST REVIEW 
Structure of the energy markets: a report of TVA’s antitrust 
mah of the coal and uranium industries, 3:27783 (NP- 
22817 
NUCLEAR INDUSTRY/GOVERNMENT POLICIES 
Development of U.S. nuclear policies, 3:27918 (CONF-770387-) 
NUCLEAR INDUSTRY/INVESTMENT 
Foreign ownership of, influence on, and control of domestic 
energy sources and supply, 3:27784 (PB-271670) 
NUCLEAR INDUSTRY/MARKET 
International nuclear market development: energy supply and 
demand and the nuclear option, 3:28556 (CONF-770387-) 
NUCLEAR INDUSTRY/OCCUPATIONS 
Examination of employment in the atomic energy field, 3:29980 
(ORAU-139) 
NUCLEAR INDUSTRY/REGULATIONS 
Regulation and nuclear exports, 3:27920 (CONF-770387-) 
US legislative proposals for nuclear export controls, 3:27925 
(CONF-770387-) 
NUCLEAR INSURANCE/LEGAL ASPECTS 
Atomic Power Insurance Act violates the Constitution of the 
United States, 3:28480 
NUCLEAR MATERIALS POSSESSION/NEUTRON 
DETECTORS 
Neutron detector suitcase for the Nuclear Emergency Search 
Team, 3:27935 (LA-7108) 
NUCLEAR MATTER/HARTREE-FOCK METHOD 
Relativistic calculation of nuclear matter and the nuclear surface, 
3:29800 
NUCLEAR MATTER/THOMAS-FERMI MODEL 
Relativistic calculation of nuclear matter and the nuclear surface, 
3:29800 
NUCLEAR MEDICINE 
See also BIOMEDICAL RADIOGRAPHY 
RADIOTHERAPY 
NUCLEAR MEDICINE/RADIOISOTOPES 
Developing role of short-lived radionuclides in nuclear medicine. 
A report of the task force on short-lived radionuclides for 
medical applications to the BRH, FDA. Final report, 3:29480 
(PB-272298) 
NUCLEAR PARKS/SITE SELECTION 
Review of potential technology for the seismic characterization of 
nuclear energy centers, 3:28426 (BNWL-2396) 
NUCLEAR PHYSICS/RESEARCH PROGRAMS 
Research in experimental nuclear physics. Progress report, 1 April 
1977-31 March 1978 (Summaries of research activities at the 
University of Texas at Austin), 3:29773 (ORO/5224-2) 
NUCLEAR POWER/FORECASTING 
Contribution of nuclear power to world energy supply, 1975-2020, 
3:28561 
NUCLEAR POWER/PUBLIC OPINION 
Nuclear energy’s dilemma: disposing of hazardous radioactive 
waste safely. Report to the congress, 3:27906 (PB-272014) 
NUCLEAR POWER/RECOMMENDATIONS 
Nuclear power and public policy, 3:28559 
NUCLEAR POWER/RESOURCE ASSESSMENT 
ba of nuclear power to world energy supply, 1975-2020, 
:28561 





NUCLEAR POWER/TECHNOLOGY ASSESSMENT 


NUCLEAR POWER/TECHNOLOGY ASSESSMENT 
Experimental mechanics and nuclear power, 3:28344 
NU POWER PLANTS 
See also UNDERGROUND NUCLEAR STATIONS 
Worlds nuclear power plants. Tables of power plants in operation, 
— — or committed in 34 countries in mid-1977, 
:281 
NUCLEAR POWER PLANTS/ALARM SYSTEMS 
Alarm, public address, and telec« 
unit facilities, 3:28331 
NUCLEAR POWER PLANTS/BIBLIOGRAPHIES 
Nuclear A tense plants: Ecology and health physics (a bibliography 
10m) tracts). Report for 1964-Nov 77, 3:28387 (NTIS/PS-77/ 
1 
NUCLEAR POWER PLANTS/CASTINGS 
Steel castings for nuclear and other special applications (ASME 
SA-613 with additional requirements), 3:28414 (RDT-M-4- 
6T(12-77)) 
NUCLEAR POWER PLANTS/CIVIL LIABILITY 
Atomic Power Insurance Act violates the Constitution of the 
United States, 3:28480 
NUCLEAR POWER PLANTS/COMMUNICATIONS 
Alarm, public address, and telecommunication systems. Pt. 1. One- 
unit facilities, 3:28331 
NUCLEAR POWER PLANTS/CONDENSER COOLING 
SYSTEMS 





Pt. 1. One- 


ication sy t 





Kinetics of deaeration of seawater by gas sparging in a cross-flow 
flume, 3:28341 
NUCLEAR POWER PLANTS/CONSTRUCTION 
Market down, but not out (USA), 3:28177 
NUCLEAR POWER PLANTS/COOLING TOWERS 
Cooling towers: a bibliography, 3:28336 (TID-3360-S2) 
NUCLEAR POWER PLANTS/DECISION MAKING 
Technical initiatives on early sufficiency in energy, 3:28586 
NUCLEAR POWER PLANTS/DESIGN 
Srss and the static coefficient methods for seismic resistant design 
of equipment and structures, 3:2 
NUCLEAR POWER PLANTS/ECONOMIC IMPACT 
Nuclear power’s effects on electric rate making, 3:28619 
NUCL POWER PLANTS/ECONOMICS 
Nuclear eo effects on electric rate making, 3:28619 
NUCLEAR POWER PLANTS/ELECTRICAL EQUIPMENT 
= ae power systems of large power station units, 
NUCLEAR POWER PLANTS/ENVIRONMENTAL IMPACTS 
Nuclear — lants: Ecology and health physics (a bibliography 
phy tracts). Report for 1964-Nov 77, 3:28387 (NTIS/PS-77/ 
NUCLEAR POWER PLANTS/FINANCING 
Why standard designs fail to speed construction of nuclear power 
lants, 3:28557 
NUCLEAR POWER PLANTS/FIRE PREVENTION 
Fire protection action plan: status summary report, 3:28444 
(NUREG-0298(V ol.1)(No.1)) 
NUCLEAR POWER PLANTS/FUEL CONSUMPTION 
Some problems of development of nuclear power plants with the 
fullest utilization of nuclear fuels, 3:28560 
NUCLEAR POWER PLANTS/FUEL CYCLE 
Review of nuclear fuel cycle alternatives including certain 
‘mD” pertaining to weapon proliferation, 3:28312 (SAND-77- 
NUCLEAR POWER PLANTS/HEAT EXCHANGERS 
—— vertically mounted through-tube heat exchangers, 


Crossflow-induced vibration of a row of circular cylinders in 
water, 3:28345 
NUCLEAR POWER PLANTS/IN-SERVICE INSPECTION 
Remote inspection system for nuclear power plants, 3:28354 
NUCLEAR POWER PLANTS/ON-LINE CONTROL SYSTEMS 
Assessment of technologies essential to the application of 
advanced systems for process control. Research project TPS 75- 
625-1,2,3. Final report, 3:28372 (EPRI-NP-640) 
Process control computers solve optimization problems, 3:28377 
NUCLEAR POWER PLANTS/PLANNING 
Market down, but not out (USA), 3:28177 
NUCLEAR POWER PLANTS/RADIATION HAZARDS 
Radiation risks from plutonium recycle, 3:29494 
NUCLEAR POWER PLANTS/RADIATION PROTECTION 
Alarm, public address, and telecommunication systems. Pt. 1. One- 
unit facilities, 3:28331 
NUCLEAR POWER PLANTS/REACTOR CONTROL 
SYSTEMS 
—— nuclear reactor control without explicit identification, 
3:28381 


NUCLEAR POWER PLANTS/REACTOR COOLING SYSTEMS 


Experimental study of plastic responses of pipe elbows, 3:28332 
(ORNL/NUREG-24) 


ERA Vol. 3, No. 12 


NUCLEAR POWER PLANTS/REACTOR LICENSING 
Federal/State — permitting actions in selected nuclear 
power station licensing cases, 3:28304 (PB-272499) 
Power Reactor Docket Information, 3:28301 (NUREG/PRDI-78/ 


2) 
Power Reactor Docket Information, 3:28302 (NUREG/PRDI-78/ 
3 


NUCLEAR POWER PLANTS/REACTOR MATERIALS 
Radiant heat evaluation of concrete: a study of the erosion of 
concrete due to surface heating, 3:28335 (SAND-77-0922) 
NUCLEAR POWER PLANTS/REACTOR NOISE 
System for unattended surveillance of nuclear reactor behavior, 
3:28370 (CONF-77 1205-2) 
NUCLEAR POWER PLANTS/REACTOR OPERATION 
Market down, but not out (USA), 3:28177 
Nuclear power _— operating experience, 1976 (USA), 3:28190 
(NUREG-0366) 
Operating experience with nuclear power stations in Member 
States in 1976, 3:28182 
NUCLEAR POWER PLANTS/REACTOR SAFETY 
= breed analysis of dependent events, 3:28450 (SAND- 
77-1 
NUCLEAR POWER PLANTS/SECURITY 
Upgrading security at nuclear power plants: effect on utility 
operations and costs, 3:28427 (CONF-770387-) 
NUCLEAR POWER PLANTS/SEISMIC EFFECTS 
Optimal seismic design of plane frames, 3:28463 
Simulation techniques in seismic qualification of category i 
auxiliary equipment, 3:28467 
Srss and the static coefficient methods for seismic resistant design 
of equipment and structures, 3:28464 
NUCLEAR POWER PLANTS/SHOCK ABSORBERS 
Analysis of design practices for snubbers (report 3), 3:28333 
(ORNL/NUREG/TM-145) 
NUCLEAR POWER PLANTS/SITE SELECTION 
Analytical multiobjective decision-making techniques and power 
plant siting: a survey and critique, 3:29392 (ORNL-5288) 
Power plant siting (a bibliography with abstracts). Report for 
—- 77, 3:28388 (NTIS/PS-77/0868) 
Review of potential er for the seismic characterization of 
nuclear energy centers, 3:28426 (BNWL-2396) 
Tritium retention by cows and steers and transfer to milk. Final 
report 1970-1971, 3:29390 (PB-271975) 
Why standard designs fail to speed construction of nuclear power 
plants, 3:28557 
NUCLEAR POWER PLANTS/SPENT FUEL STORAGE 
Nuclear fuel storage arrangement (Patent), 3:28337 
NUCLEAR POWER PLANTS/STANDARDIZATION 
Standardization of nuclear plants offers better designs, faster 
construction (SNUPPS (Standardized Nuclear Unit Power 
Plant System)), 3:28178 
Why standard designs fail to speed construction of nuclear power 
plants, 3:28557 
NUCLEAR POWER PLANTS/STANDARDS 
Status report, 3:28306 (RDT-STATUS-(1-78)) 
NUCLEAR POWER PLANTS/VALVES 
Guidelines for determining the seismic input and qualifying valves 
and locally mounted instruments, 3:28181 
NUCLEAR REACTIONS 
See also ALPHA REACTIONS 
ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
DEUTERON REACTIONS 
ELECTRON REACTIONS 
HADRON REACTIONS 
HEAVY ION REACTIONS 
KNOCK-ON REACTIONS 
NEUTRINO REACTIONS 
NEUTRON REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
PHOTONUCLEAR REACTIONS 
PION REACTIONS 
PROTON REACTIONS 
SILICON 28 REACTIONS 
THERMONUCLEAR REACTIONS 
TRITON REACTIONS 
NUCLEAR REACTIONS/PARTON MODEL 
Quark dynamics and particle production in high energy collisions 
(Lectures), 3:29719 (SLAC-PUB-1982) 
NUCLEAR REACTIONS/QUARK MODEL 
Quark dynamics and particle production in high energy collisions 
(Lectures), 3:29719 (SLAC-PUB-1982) 
WEAPON TESTS 


See NUCLEAR EXPLOSIONS 
R WEAPONS 





NUCLEA 


Nuclear blackout of tactical communications, 3:29298 (AD-A- 
044561) 
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NUCLEAR WEAPONS/PROLIFERATION 
Fuel cycle technical options for controlling nuclear proliferation, 
3:27928 (CONF-770387-) 

Interaction of the IAEA and the United States in controlling 
nuclear weapons proliferation, 3:27923 (CONF-770387-) 
Nuclear energy, nuclear exports and the non-proliferation of 

nuclear weapons, 3:27919 (CONF-770387-) 
NUCLEAR WEAPONS/RESEARCH PROGRAMS 
Remote operation and maintenance of a pulsed neutron physics 
facility, 3:29041 
NUCLEAR WEAPONS/SAFEGUARDS 
Test of full-scale W79 in field-handling container (Nonviolet 
explosive destruct system), 3:29299 (SAND-78-0198) 
NUCLEAR WEAPONS/SEISMIC EFFECTS 
The problem of induced ‘block motion’ related to deep 
underground strategic facilities: a summary. Topical report June 
1975-October 1976, 3:29297 (AD-A-043952) 
NUCLEI 
See also HYPERNUCLEI 
NUCLEI/ENERGY LEVELS 
Low energy anti NN interactions, 3:29744 
NUCLEI/NUCLEON-ANTINUCLEON INTERACTIONS 
Low energy anti NN interactions, 3:29744 
NUCLEI/VACUUM STATES 
Vacuum charge distribution near super-charged nuclei, 3:29801 
NUCLEON-ANTINUCLEON INTERACTIONS 
See also ANTIPROTON-NEUTRON INTERACTIONS 
PROTON-ANTINEUTRON INTERACTIONS 
PROTON-ANTIPROTON INTERACTIONS 
Low energy anti NN interactions, 3:29744 
NUCLEON-ANTINUCLEON INTERACTIONS/ 
ANNIHILATION 
Antiproton formation experiments (Review), 3:29683 
Off-shell anti NN annihilation studies in 7 + p interactions at 8 
and 16 GeV/c* (8 and 16 GeV/c, cross sections), 3:29682 
NUCLEON-ANTINUCLEON INTERACTIONS/CHARGE- 
EXCHANGE INTERACTIONS 
Antiproton formation experiments (Review), 3:29683 
NUCLEON-ANTINUCLEON INTERACTIONS/ELASTIC 
SCATTERING 
Antiproton formation experiments (Review), 3:29683 
NUCLEON-ANTINUCLEON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Off-shell anti NN annihilation studies in 7 + p interactions at 8 
and 16 GeV/c* (8 and 16 GeV/c, cross sections), 3:29682 
Possible existence of narrow exotic states with high masses, 
3:29737 
NUCLEON-ANTINUCLEON INTERACTIONS/MEETINGS 
Antinucleon-nucleon interactions, 3:29679 
NUCLEON-ANTINUCLEON INTERACTIONS/REVIEWS 
High energy antinucleon-nucleon nonannihilation interactions, 
3:29734 
NUCLEON-ANTINUCLEON INTERACTIONS/TOTAL 
CROSS SECTIONS 
Antiproton formation experiments (Review), 3:29683 
NUCLEON-HYPERON INTERACTIONS/ELASTIC 
SCATTERING 
Hyperon polarization in A-p elastic scattering in the range 60 
GeV/c < p < 380 GeV/c, 3:29672 
NUCLEON-NUCLEON INTERACTIONS 
See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS/QUARK MODEL 
New dynamics of NN scattering, 3:29739 (SLAC-PUB-1686) 
NUCLEON-NUCLEON INTERACTIONS/SCATTERING 
AMPLITUDES 
Excitation of anomalous-parity nuclear levels by nucleons of 
medium and high energy, and models of nucleon-nucleon 
amplitudes, 3:29743 
NUCLIDES 
See ISOTOPES 


See FASTENERS 
NYMPHS 
See LARVAE 


O 


OAK RIDGE GASEOUS DIFFUSION PLANT 
See ORGDP 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAPEC/ENERGY POLICY 
Perspectives on the pricing of energy, 3:28532 


OFFSHORE NUCLEAR POWER PLANTS/MEETINGS 


OAPEC/INTERNATIONAL COOPERATION 
OAPEC: its growing role in Arab and world affairs, 3:28608 
OCEAN THERMAL ENERGY CONVERSION/EVALUATION 
Unconventional energy resources, 3:28647 
OCEAN THERMAL ENERGY CONVERSION/ 
TECHNOLOGY ASSESSMENT 
OTEC: a survey of the State of the Art, 3:28021 
OCEAN THERMAL POWER PLANTS/BIBLIOGRAPHIES 

Solar sea power plants (citations from the NTIS data base). 
— for 1964-Oct 77 (151 abstracts), 3:28019 (NTIS/PS-77/ 
1056) 

Solar sea power plants (citations from the eS Index data 
base). Report or 1970-Oct 77 (100 abstracts), 3:28020 (NTIS/ 
PS-77/1057) 

OCEAN THERMAL POWER PLANTS/CONSTRUCTION 

Engineering aspects of OTEC systems, 3:28024 

OCEAN THERMAL POWER PLANTS/DESIGN 
Engineering aspects of OTEC systems, 3:28024 

OCEAN THERMAL POWER PLANTS/ECONOMICS 
Engineering aspects of OTEC systems, 3:28024 

OCEAN THERMAL POWER PLANTS/ENERGY TRANSPORT 

Prospects for OTEC energy utilization (Economic comparison of 
electric power transmission with on-board aluminum smelting 
and ammonia production), 3:28023 

OCEAN THERMAL POWER PLANTS/HEAT EXCHANGERS 

Studies of biofouling in OTEC plants, 3:28026 

OCEAN THERMAL POWER PLANTS/OFFSHORE 

PLATFORMS 

Conceptual design of OTEC platforms, 3:28022 

Theoretical evaluation of the seakeeping performance of five 
candidate OTEC platforms, 3:280 On 

OCEAN THERMAL POWER PLANTS/SITE SELECTION 

Power plant siting (a bibliography with abstracts). Report for 

1964-Sep 77, 3:28388 (NTIS/PS-77/0868) 
OCEANOGRAPHY/RESEARCH PROGRAMS 

C-Core--cold ocean research in a suitable setting (Centre For Cold 

Ocean Resources Engineering), 3:27794 
OCEANS 

See SEAS 
ODOCOILEUS 

See DEER 
OFF-GAS SYSTEMS/RADIATION MONITORING 

Radioactive airborne effluent measurement and monitoring survey 
of reprocessing and waste treatment facilities, 3:27913 (COO- 


3049-9) 
OFFICE BUILDINGS/COMMERCIALIZATION 
Solar energy commercialization at the state level: the Florida solar 
energy water heater program, 3:28064 (PB-270158) 
OFFICE BUILDINGS/ENERGY CONSERVATION 
Empirical and simulation analyses of energy use in commercial 
buildings. Final report, 3:28643 (PB-272342) 
Evaluation of energy conservation alternatives in an engineering 
office building, 3:28568 (CONF-770870-) 
Recommendations for energy conservation actions social security 
administration, woodlawn complex, 3:28730 (PB-271426) 
OFFICE BUILDINGS/RETROFITTING 
Empirical and simulation analyses of energy use in commercial 
buildings. Final report, 3:28643 (PB-272342) 
OFFICE BUILDINGS/SOLAR WATER HEATING 
Solar energy commercialization at the state level: the Florida solar 
energy water heater program, 3:28064 (PB-270158) 
OFF-PEAK ENERGY STORAGE/ELECTRIC BATTERIES 
Batteries for energy storage: potential applications and alternative 
technologies, 3:28512 (CONF-760212- 
OFF-PEAK ENERGY STORAGE/FEASIBILITY STUDIES 
Economic and technical feasibility study for energy storage 
flywheels. Final briefing, 3:28495 (CONF-760212-) 
OFF-PEAK ENERGY STORAGE/FINANCIAL INCENTIVES 
Role of government and finance in energy storage: a discussion 
paper, 3:28154 (CONF-760212-) 
OFF-PEAK ENERGY STORAGE/REGENERATIVE FUEL 
CELLS 
Hydrogen-chlorine energy storage system, 3:28680 (BNL-23670) 
OFF-PEAK ENERGY STORAGE/TECHNOLOGY 
ASSESSMENT 
Assessment of energy storage for electric utilities, 3:28483 
(CONF-760212-) 
Utility view of energy storage devices, 3:28482 (CONF-760212-) 
OFFSHORE DRILLING/AIR POLLUTION CONTROL 
Atmospheric emissions from offshore oil and gas development and 
production, 3:27825 (PB-272268) 
OFFSHORE NUCLEAR POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Design considerations for the U.S. Nuclear Regulatory 
Commission for the construction of nuclear power generating 
stations in the ocean, 3:28389 
OFFSHORE NUCLEAR POWER PLANTS/MEETINGS 
Proceedings of the second ship technology and research (STAR) 
symposium, 3:29155 








OFFSHORE NUCLEAR POWER PLANTS/OFFSHORE 


OFFSHORE NUCLEAR POWER PLANTS/OFFSHORE SITES 
Design considerations for the U.S. Nuclear Regulatory 
Commission for the construction of nuclear power generating 
stations in the ocean, 3:28389 
OFFSHORE NUCLEAR POWER PLANTS/REACTOR 
SAFETY 
Design considerations for the U.S. Nuclear Regulatory 
Commission for the construction of nuclear power generating 
stations in the ocean, 3:28389 
OFFSHORE OPERATIONS 
Downtime evaluation for operations from floating vessels in 
waves, 3:29162 
OFFSHORE OPERATIONS/ENVIRONMENTAL EFFECTS 
Input of low-molecular-weight hydrocarbons from petroleum 
operations into the Gulf of Mexico, 3:29442 
OFFSHORE OPERATIONS/ENVIRONMENTAL IMPACTS 
Offshore oil and gas extraction: an environmental review. Final 
report, 3:27824 (PB-272242) 
OFFSHORE OPERATIONS/MOORINGS 
Current advancement in automatic oe 3:29167 
OFFSHORE PLATFORMS/COMPUTER-AIDED DESIGN 
Rapid design for concrete gravity platforms, 3:29051 
OFFSHORE PLATFORMS/CONSTRUCTION 
Artificial islands in the Beaufort Sea, 3:29154 
OFFSHORE PLATFORMS/DAMAGE 
Structural damage detection by measurement of dynamic 
response, 3:29161 
OFFSHORE PLATFORMS/DESIGN 
Conceptual —— of OTEC platforms, 3:28022 
a stability ehncactesities of self-floating offshore towers, 


Fined. offshore steel and concrete platforms, 3:29156 
OFFSHORE PLATFORMS/DYNAMIC LOADS 
Dynamic analysis of gravity platforms subjected to random wave 
excitation, 3:29159 
Maximum wave loadings on fixed and floating platforms, 3:29157 
be domain simulation of semisubmersible —. a. motion with 
application to the tension-le om, 3: ~ a 
OFFSHORE PLATFORMS, 
Method for static analysis of pile- ot ay A rstructure 
interaction in fixed offshore platforms, 3:291 
Soil-structu: < interaction in the design of offshore platforms, 
:29158 


OFFSHORE PLATFORMS/MATERIALS 
Nonmetallic materials for offshore engineering, 3:29166 
OFFSHORE PLATFORMS/MECHANICAL VIBRATIONS 
Structural damage detection by measurement of dynamic 
res , 3:29161 
OFFSHORE PLATFORMS/MEETINGS 
Proceedings of the second ship technology and research (STAR) 
symposium, 3:29155 
OFFSHORE PLATFORMS/MOORINGS 
Current advancement in automatic station-keeping, 3:29167 
OFFSHORE PLATFORMS/MOTION 
ler domain simulation of semisubmersible platform motion with 
application to the tension-leg — 3:29163 
OFFSHORE PLATFORMS/OPERA 
Downtime evaluation for operations oon floating vessels in 
waves, 3:29162 
OFFSHORE PLATFORMS/OPTIMIZATION 
Rapid design for concrete gravity platforms, 3:29051 
OFFSHORE PLATFORMS/PERFORMANCE 
Theoretical evaluation of the seakeeping performance of five 
candidate OTEC platforms, 3:28025 
OFFSHORE PLATFORMS/RELIABILITY 
Fixed offshore steel and concrete platforms, 3:29156 
OFFSHORE PLATFORMS/SAFETY 
Maximum wave loadings on fixed and floating platforms, 3:29157 
OFFSHORE PLATFORMS/STABILITY 
ay stability characteristics of self-floating offshore towers, 
:29165 
OFFSHORE PLATFORMS/STRESS ANALYSIS 
Dynamic analysis of gravity platforms subjected to random wave 
excitation, 3:29159 
Fixed offshore steel and concrete platforms, 3:29156 
Method for static analysis of pile-foundation superstructure 
interaction in fixed offshore platforms, 3:29160 
Structural dynamics, 3:29153 
OFFSHORE SITES 
British offshore policy: Tony Benn explains, 3:28611 
Design considerations for the U.S. Nuclear Regulatory 
Commission for the construction of nuclear power generating 
stations in the ocean, 3:28389 
OFFSHORE SITES/LEASING 
Data-base management system for spatial display of federal 
offshore oil and gas lease data, 3:27793 (LA-UR-77-2779) 
OHMIC RESISTANCE 
See ELECTRIC CONDUCTIVITY 
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OIL FIELDS/EXPLORATION 
C-Core--cold ocean research in a suitable setting (Centre For Cold 
Ocean Resources Engineering), 3:27794 
OIL FIELDS/OFFSHORE PLA RMS 
Rapid design for concrete gravity platforms, 3:29051 
OIL ACES/EFFICIENCY 
How to improve the efficiency of your oil-fired furnace (Booklet 
from NBS), 3:28579 
OIL FURNACES/MAINTENAN 
How to ~~ age von | eee < your oil-fired furnace (Booklet 
from NBS), 3:2: 
ILS ANDS/ENERGY SOURCE DEVELOPMENT 
Economic potential of domestic tar sands, 3:27853 (HCP/T9014-1) 
OIL SANDS/FLUID INJECTION 
Thermal recovery method (Patent), 3:27854 
OIL SANDS/IN-SITU COMBUSTION 
Thermal recovery method (Patent), 3:27854 
OIL SHALE INDUSTRY 
See also MINERAL INDUSTRY 
OIL SHALE tytn apn a ser IMPACTS 


A preliminary assessment of the environmental ts from oil 
shale developments. Report for Jul 75-Jul 76, 3 7857 (PB- 
272283) 

OIL SHALES/RETORTING 


Hydroretorting process for eastern shale, 3:27855 
Retorting random-sized lean oil shale in a batch-type retort: an 
engineering analysis, 3:27856 (CONF-721 106-10) 
OIL SPILLS/BIODEGRADATION 
Dispersal and alteration of oil discharged on a water surface, 
3:29415 
Studies on petroleum biodegradation in the arctic, 3:29433 
OIL SPILLS/BIOLOGICAL EFFECTS 
Estimate of maximum level of oil innocuous to marine biota as 
inferred from literature review. Final task report, 3:29499 (AD- 
A-044601) 
Fate of petroleum hydrocarbons from a No. 2 fuel oil spill in a 
seminatural estuarine environment (Oysters, clams), 3:29438 
i hen biological effects of Bunker C oil in the intertidal zone, 


OIL SPILLS/CLEANING 
Determination of the leeway of oil slicks, 3:29440 
Device for collecting light-weight substances floating on a liquid 
surface (Patent), 3:27827 
OIL SPILLS/CONTAINMENT 
Determination of the leeway of oil slicks, 3:29440 
OIL SPILLS/ENVIRONMENTAL EFFECTS 
Biological survey of intertidal areas in the straits of Magellen in 
January, 1975, five months after the Metula oil spill, 3:29450 
Fate and effects of petroleum hydrocarbons in marine ecosystems 
and organisms, 3:29412 
Intertidal sediment hydrocarbon levels at two sites on the Strait of 
Juan de Fuca, 3:29443 
— term biological effects of Bunker C oil in the intertidal zone, 
:29432 
be —s the Alaskan coastal zone. The statistical picture, 
:2941 
OIL SPILLS/EVAPORATION 
Evaporation and solution of C, to Cio hydrocarbons from crude 
oils on the sea surface, 3:29441 
OIL SPILLS/GOVERNMENT POLICIES 
One) for Delaware. Sea grant looks at oil spills, 3:27826 (PB- 
OIL SPILLS/MANAGEMENT 
A review of oil pollution incidents in and around New England, 
3:29407 (PB-271698) 
OIL SPILLS/ORIGIN 
Oil spill identification system. Final report Oct 74-Jun 77, 3:27823 
(AD-A-044750) 
OIL SPILLS/REVIEWS 
A review of oil pollution incidents in and around New England, 
3:29407 (PB-271698) 
OIL SPILLS/SIMULATION 
Continuing development of the vulnerability model. Final report, 
3:29401 (AD-A-044197) 
OIL SPILLS/STATISTICS 
= — the Alaskan coastal zone. The statistical picture, 
:2941 
OIL WELLS 
See also PETROLEUM 
OIL WELLS/FLUID INJECTION 
wg injecting fluids into underground formations (Patent), 
OIL WELLS/MICROEMULSION FLOODING 
Micellar dispersions with tolerance for extreme water hardness for 
use in petroleum recovery (Patent), 3:27803 
OIL WELLS/OFFSHORE DRILLING 
Atmospheric emissions from offshore oil and gas development and 
production, 3:27825 (PB-272268) 
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Pressure-compensated dual marine riser (Patent), 3:27802 
OIL WELLS/POWER SUPPLIES 
Optimal een of utility services for a newly drilled oil field, 
3:2780 
OIL WELLS/PUMPS 
Pumping apparatus particularly for oil wells (Patent), 3:27800 
OIL WELLS/STEAM INJECTION 
Method of improving a steam drive (Patent), 3:27801 
OIL WELLS/TESTING 
Weight and —— operated well testing apparatus and its 
method o ration (Patent; for offshore oil wells), 3:27804 
OIL WELLS S/WELL STIMULATION 
In-situ hydrogenation of hydrocarbons in underground formations 
(Patent; gas generator in borehole), 3:27806 
FILLED CABLES/INSTALLATION 


— Mountain 161 kV cable installed, 3:28170 
See also FUEL OILS 
WASTE OILS 
OILS/DESULFURIZATION 
Hydrodesulfurization of oil utilizing a narrow pore size 
distribution ors ie (Patent), 3:27811 
OILS/ECOLOGICAL CONCENTRATION 
a oil toxicity and comparative animal sensitivity, 
:2942 
OILS/TOXICITY 
Comparative oil toxicity and comparative animal sensitivity, 
:29420 


OMEGA-784 RESONANCES/PARTICLE PRODUCTION 
Inclusive cross section of pseudoscalar and vector mesons in anti 
pp annihilations (Cross sections), 3:29691 
Partial wave analysis of the reaction anti pp — rho°rho®, wrho®, 
rho°f, and wf in the T(2200) region, 3:29732 
ONCE-THROUGH COOLING SY: 
See also COOLING SYSTEMS 
ONCE-THROUGH COOLING SYSTEMS/CORROSION 
PROTECTION 
Experimental assessment of halogenated organics in waters from 
cooling towers and once-through systems, 3:29403 (CONF- 
771070-2) 
ON-LINE CONTROL SYSTEMS 
Process control computers solve optimization problems, 3:28377 
ON-LINE CONTROL SYSTEMS/DESIGN 
Assessment of technologies essential to the application of 
advanced systems for process control. Research project TPS 75- 
625-1,2,3. Final report, 3:28372 (EPRI-NP-640) 
ON-LINE MEASUREMENT SYSTEMS/MULTI-PARAMETER 
ANALYSIS 
System for unattended surveillance of nuclear reactor behavior, 
3:28370 (CONF-771205-2) 
ONTARIO/EMPLOYMENT 
Effects of energy price changes on commodity prices, 
interprovincial trade, and employment (Book), 3:28533 
ONTARIO/TRADE 
Effects of energy price changes on commodity prices, 
interprovincial trade, and employment (Book), 3:28533 
ONTARIO PHWR PICKERING-4 REACTOR 
See PICKERING-4 REACTOR 
OPE MODEL/CHARGE-EXCHANGE INTERACTIONS 
— double-charge-exchange m~ production at 100 GeV/c, 
:29712 
OPE MODEL/INCLUSIVE INTERACTIONS 
Inclusive double-charge-exchange 7 production at 100 GeV/c, 
3:29712 
OPTICAL EQUIPMENT/OPTICAL PROPERTIES 
Optical characteristics of laser safety devices. Final report, 
3:29548 (AD-A-044396) 
OPTICAL SPECTROMETERS/OPTICAL FILTERS 
Entrance slit mask for use with a step filter of sector, 3:29284 
OPTICS/NONLINEAR PROBLEMS 
Sum-frequency generation via a resonant quadrupole transition in 
sodium, 3:29: 
ORBITAL SOLAR POWER PLANTS/CONSTRUCTION 
Orbital construction demonstration study. volume 1: executive 
summary. Final report (OCDA construction facility for large 
structures in orbit), 3:28008 (N-77-28151) 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED AROMATIC HYDROCARBONS 
Experimental assessment of halogenated organics in waters from 
cooling towers and once-through systems, 3:29403 (CONF- 
771070-2) 
ORGANIC CHLORINE COMPOUNDS/ECOLOGICAL 
CONCENTRATION 
Dietary intakes of some chlorinated hydrocarbons and heavy 
metals estimated on the experimentally prepared diets, 3:29532 
ORGANIC COMPOUNDS 
See also AMINES 
CHEMICAL FEEDSTOCKS 


OXYGEN 18 REACTIONS/STRIPPING 


HYDROCARBONS 
KETONES 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
PROTEINS 
ORGANIC COMPOUNDS/CRYSTAL STRUCTURE 
X-ray diffraction study of choline chloride’s 8 form, 3:28916 
ORGANIC HALOGEN COMPOUNDS 
See also ORGANIC CHLORINE COMPOUNDS 
Experimental assessment of halogenated organics in waters from 
cooling towers and once-through systems, 3:29403 (CONF- 
771070-2) 
ORGANIC NITROGEN COMPOUNDS 
See also ACRYLONITRILE 
AMINES 


CARBAMATES 
NITROBENZENE 
PROTEINS 
ERIDINES 
ORGANIC NITROGEN COMPOUNDS/BIODEGRADATION 
Nutrient, bacterial, and virus control as related to ground-water 
contamination. Special report, 3:29408 (PB-272360) 
ORGANIC SOLVENTS/CHEMICAL REACTIONS 
Inhibition of ethoxycoumarin deethylation by organic solvents, 


3:29462 
ORGANIC SOLVENTS/HYDROGENATION 

EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, August 1-August 31, 1976, 3:27735 
(FE-2353-3) 

EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, January 1-January 31, 1977, 3:27740 
(FE-2353-10) 

EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress _— February 1-February 28, 1977, 
3:27741 (FE-2353-11) 

ORGANIC SOLVENTS/RECOVERY 

Solvent Refined Coal (SRC) Process. Quarterly technical pro i. 

report, July 1, 1977-September 30, 1977, 3:27733 (FE-496-143) 
ORGDP 

(Oak Ridge Gaseous Diffusion Plant.) 

Experimental assessment of halogenated organics in waters from 
cooling towers and once-through systems, 3:29403 (CONF- 
771070-2) 

ORNL 
(Oak Ridge National Laboratory.) 
ORNL/REACTOR SAFETY 

January 1978 monthly highlights for Office of Nuclear Regulatory 
Research Programs at Oak Ridge National Laboratory, 3:28447 
(ORNL/NUREG/TM-189) 

OSMIUM 194/NUCLEAR PROPERTIES 

Nuclear data sheets for A= 194, 3:29780 
OXYGEN/ADSORPTION 

New phenomenon in the absorption of oxygen on silicon, 3:28927 
OXYGEN/ATOM-MOLECULE COLLISIONS 

Excited-state production in collisions of H and He with Nz, CO, 
and O» over the energy range 150-2400 eV, 3:29635 

OXYGEN/PRODUCTION 

Solar energy conversion with hydrogen producing algae. Final 
report, February 1, 1976-April 31, 1977, 3:28003 (SAN/0034- 
77/1) 

OXYGEN 15/ISOTOPE PRODUCTION 
Non-linear behavior of gas targets for isotope production, 3:28989 
OXYGEN 16 REACTIONS/INELASTIC SCATTERING 

Possible mechanism for the resonances in the 1*C + '*O system, 

3:29759 
OXYGEN 16 REACTIONS/PICKUP REACTIONS 

Observation of striking shape differences between 2,* angular 

distributions for heavy-ion-induced two-neutron stripping and 
ickup reactions in transitional samarium nuclei, 3:29777 
OXYGEN 16 TARGET/KAON MINUS REACTIONS 

Observation of characteristic yy radiation from the (K~,7~ ) 

reaction on light nuclei, 3:29713 
OXYGEN 16 TARGET/PION PLUS REACTIONS 

Energy dependence of z* induced two- and four-nucleon 
removal, 3:29761 

Inelastic scattering of 7* Mesons from nuclei at 50 MeV, 3:29760 

OXYGEN 16 TARGET/PROTON REACTIONS 

Observation of a dependence of the left-right asymmetry of 
quasielastic scattering of polarized protons by %*C and '*O 
oe on the momentum of the residual nucleus (635 MeV), 

:29767 
OXYGEN 16 TARGET/SILICON 28 REACTIONS 

Surface resonances in backward-angle heavy-ion scattering, 

3:29758 
OXYGEN 18 REACTIONS/STRIPPING 

Observation of striking shape differences between 2;* angular 
distributions for heavy-ion-induced two-neutron stri ing and 
pickup reactions in transitional samarium nuclei, 3:2 








OXYGEN EFFECT (RADIOBIOLOGY) 


OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
RESPONSE MODIFYING FACTORS 
OXYGEN IONS/ION-ATOM COLLISIONS 
Single-electron capture by multiply charged ions of carbon, 
en, and oxygen in atomic and molecular hydrogen, 


3:2 
OXYGEN IONS/ION-MOLECULE COLLISIONS 
ae capture by multiply charged ions of carbon, 
a and oxygen in atomic and molecular hydrogen, 


XYMETHYLENE 
See FORMALDEHYDE 
OZARK REGION/ENERGY MANAGEMENT 
Ozarks Region energy alternatives study. Working x soy X. State 
ener, LP ig: Organization, roles, and responsibiliti 


3: 
OZARK REGION/WATER RESOURCES 
Ozarks Region energy alternatives study. Working paper XII. 
Water resources issues related to energy development, 3:28551 
OZONE/CHEMICAL REACTION KINETICS 
Chemistry and diffusion of aircraft exhausts in the lower 
masala) during the first few hours after fly-by, 3:29322 (N- 
7174-34114 
OZONE/ECOLOGICAL CONCENTRATION 
Ozone concentrations windward and leeward of densely 
populated areas on the air route Munich-Rotterdam, 3:29349 
OZONE/MONITORING 
Ozone in clean remote atmospheres: concentrations and 
variabilities. Final report, 3:29339 (PB-272290) 


Pp 


PACIFIC OCEAN 
See also BERING SEA 
PUGET SOUND 
SAN FRANCISCO BAY 
PACIFIC OCEAN/AQUATIC ECOSYSTEMS 
Studies on the concentrations of **Fe in South Pacific Ocean 
water and marine organisms and in the Columbia River. 
ay ; report, July 1, 1976-June 30, 1977, 3:29449 (RLO-2231- 
1-11 
PACIFIC OCEAN/RADIONUCLIDE MIGRATION 
Studies on the concentrations of **Fe in South Pacific Ocean 
water and marine organisms and in the Columbia River. 
~— report, July 1, 1976-June 30, 1977, 3:29449 (RLO-2231- 


PADE APPROXIMATION 
Sharpness of theorems Serene tee regions for certain 
sequences of polynomials, 3: 7 
PADE APPROXIMATION/SERIES EXPANSION 
Geometric convergence of rational approximations to e/sup -z/ in 
infinite sectors, 3:30008 
PAKISTAN/MICROEARTHQUAKES 
Northwestern termination of the Himalayan mountain front: 
Active tectonics from microearthquakes, 3:29557 
PALLADIUM BASE ALLOYS/CRYSTAL DEFECTS 
Inelastic-neutron-scattering line shapes in PdD/sub 0.63/, 3:28901 
PALLADIUM BASE ALLOYS/NE ON DIFFRACTION 
Inelastic-neutron-scattering line shapes in PdD/sub 0.63/, 3:28901 
= INDUSTRY/FUEL CONSUMPTION 
at consumption: fuel utilization and conservation in industry, 
744 Ap tle -75-032-d) 
'C COLLECTORS/DESIGN 
aie wi og solar energy heat exchanger (Patent), 3:28080 
PARABOLIC COLLECTORS, iCTIONAL MODELS 
Terrestrial solar thermal electric power system: development of 
basic model system, 3:28015 
PARABOLIC COLLECTORS/PERFORMANCE TESTING 
Terrestrial solar thermal electric power system: development of 
basic model system, 3:28015 
PARABOLIC REFLECTORS/MATHEMATICAL MODELS 
~—— oS utation of concentrating capability of paraboloidal 
‘acets, 
PARABOLIC REFLECT ORS/PERFORMANCE 
Performance of cylindrical parabolic solar concentrators with flat 
absorbers, 3:28081 
PARABOLIC REFLECTORS/RADIANT FLUX DENSITY 
Energy —— of concentrating capability of paraboloidal 
facets, 3:2 
PARACHUTES/PERFORMANCE TESTING 
Computer-controlled video instrumentation technique for wind 
— x. of full-scale lifting parachutes, 3:28999 (SAND- 
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PARTICLE INTERACTIONS 
See also INCLUSIVE INTERACTIONS 
PARTICLE INTERACTIONS/ANNIHILATION 
Quasi-annihilation physics at medium energies (Review, 
strangeness and lepton number conservation leading particles), 
3:29652 
PARTICLE INTERACTIONS/EXCHANGE INTERACTIONS 
Quasi-annihilation physics at medium energies (Review, 
strangeness and lepton number conservation leading particles), 
3:29652 
PARTICLE INTERACTIONS/MEETINGS 
New data on the interactions of elementary particles (from 
materials of the Eighteenth International Conference on High 
Energy Physics, Tbilisi, July 15-21, 1976), 3:29651 
/INTESTINAL ABSORPTION 


PARTICLES, 
Intestinal absorption of particulate matter, 3:29483 
PARTON MODEL/COMPTON EFFECT 


Proton Compton scattering and neutral-pion photoproduction at 
large angles, 3:29656 
PARTON MODEL/HADRON-HADRON INTERACTIONS 
Large-p/sub T/ processes in a nonscaling parton model. OITS-76 
(Particle rapidity, cross sections), 3:29729 eco 4-199) 
ie oe MODEL/PROTON-PROTON INTERACTIONS 
p/sub perpendicular/ and jets (Quark-parton model), 3:29738 


INL-23595) 
PARTON MODEL/TRANSVERSE MOMENTUM 
Large-p/sub T/ processes in a no’ m model. OITS-76 


nscaling parto 

(Particle rapidity, cross sections), 3:29729 (RLO/2230/T4-199) 

PASSIVE SOLAR COOLING SYSTEMS/ARCHITECTURE 
gone ig ofa — system of diurnal radiation heating and 


cooling, 3:280: 
PASSIVE SOLAR ‘COOLING SYSTEMS/PERFORMANCE 
Possibilities of air conditioning of buildings by solar energy, 
3:28029 (CONF-770246- 
PASSIVE SOLAR COOLING SYSTEMS/SOLAR PONDS 
Architecture of a passive system of diurnal radiation heating and 
cooling, 3:28057 
PASSIVE SOLAR HEATING SYSTEMS/ARCHITECTURE 
Architecture of a passive system of diurnal radiation heating and 
cooling, 3:28057 
PASSIVE SOLAR HEATING SYSTEMS/DESIGN 
Solar heating window cover (Patent), 3:28048 
Thermal storage walls for passive solar heating evaluated, 3:28052 
PASSIVE SOLAR HEATING SYSTEMS/PERFORMANCE 
Thermal storage walls for passive solar heating evaluated, 3:28052 
PASSIVE SOLAR HEATING SYSTEMS/SOLAR PONDS 
Architecture of a _ system of diurnal radiation heating and 
cooling, 3:2805 
PCM ACCIDENTS 
See POWER-COOLING-MISMATCH ACCIDENTS 
PDX DEVICES/DESIGN 
PDX, mechanical design wu 
PDX DEVICES/POWER S 
Poloidal field power supplies and their performance on the PDX 
machine, 3:29942 
PEAK-LOAD PRICING 
National Economic Research Associates’ responses to questions 
from Task Force 4: Topic 4 (Cost analysis for peak-load 
pricing), 3:28628 
PEAK-LOAD PRICING/ECONOMICS 
Towards implementation of peak-load pricing of electricity: a 
challenge for applied economics, 3:28623 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNING ION SOURCES/ION DENSITY 
Theoretical study of the i ~~ ae of the modified 
duoPigatron ion source, 3:29949 
PENNSYLVANIA/ENERGY SHORTAGES 
State planning for winter energy emergencies. Final report 1976- 
1977, 3:28515 (PB-271663) 
PENTENES/BIOLOGICAL EFFECTS 
Acute, subacute, and subchronic inhalation toxicity of 
cyclopentene, 3:29527 
PEP STORAGE RINGS 
(Positron-electron-proton storage ring.) 
PEP STORAGE RINGS/CHROMATIC ABERRATIONS 
Chromaticity correction in large storage rings, 3:29232 (SLAC- 
PUB-1910) 
PEP STORAGE RINGS/CONSTRUCTION 
Positron-electron project: PEP, 3:29233 (SLAC-PUB-1911) 
PEP STORAGE RINGS/DESIGN 
Positron-electron project: PEP, 3:29233 (SLAC-PUB-1911) 
PEP STORAGE RINGS/ELECTROMAGNETS 
PEP sextupoles, 3:29238 (SLAC-TN-76-6) 
PEP STORAGE RINGS/KLYSTRONS 
Performance of a high efficiency high power UHF klystron, 
3:29229 (SLAC-PUB-1896) 


te and assembly, 3:29899 
PLIES 
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PEP STORAGE RINGS/MAGNETIC FIELDS 
—— field quality requirements for PEP, 3:29230 (SLAC- 
PUB-1904 


PEP STORAGE RINGS/SHIELDING 
=e shielding tests in SLAC A Beam, 3:29239 (SLAC- 
-77-5) 
PEROXYACETYL NITRATE/BIOLOGICAL EFFECTS 
Short-term inhalation toxicity studies with peroxyacety] nitrate in 
rats, 3:29515 
PEROXYACETYL NITRATE/TOXICITY 
Short-term inhalation toxicity studies with peroxyacety] nitrate in 
rats, 3:29515 
PERSONNEL 
See also MILITARY PERSONNEL 
MINERS 


RADIOLOGICAL PERSONNEL 
PERSONNEL/INCOME 
1977 national survey of compensation. Paid scientists and 
engineers engaged in research and development activities, 
3:29977 (HC 707405-1) 
PERSONNEL/RADIATION PROTECTION 
Radiation emergency response in Illinois, Alabama, and Texas, 
3:29550 (ORNL-5242) 
PERSONNEL/RELIABILITY 
Human reliability analysis of dependent events, 3:28450 (SAND- 
77-1396C) 
ERSONNEL DOSIMETRY 
See also GAMMA DOSIMETRY 
NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY/STANDARDIZATION 
Personnel dosimetry nena studies at the ORNL Health 
Physics Research Reactor, 3:29254 (CONF-771209-7) 
IES/ECOLOGICAL CONCENTRATION 
Dietary intakes of some chlorinated hydrocarbons and heavy 
metals estimated on the experimentally prepared diets, 3:29532 
PETROLEUM 
See also OIL WELLS 
PETROLEUM/BIODEGRADATION 
Biodegradation of aromatic petroleum hydrocabons, 3:29416 
Biotransformation of petroleum hydrocarbons in marine ogranisms 
indigenous to the Arctic and Subarctic, 3:29417 
Studies on petroleum biodegradation in the arctic, 3:29433 
PETROLEUM/BIOLOGICAL ACCUMULATION 
Accumulation and turnover of petroleum hydrocarbons in marine 
organisms, 3:29418 
PETROLEUM/BIOLOGICAL EFFECTS 
Effect of crude oil on trout reproduction, 3:29425 
Effect of petroleum hydrocarbons on the survival and life history 
of polychaetous annelids, 3:29429 
Effects of petroleum hydrocarbon exposure on the structure of 
fish tissues, 3:29422 
Effects of certain petroleum products on reproduction and growth 
of zygotes and juvenile stages of the alga Fucus edentatus de la 
hy (Phaeophyceae: Fucales), 3:29424 
Effects of dispersed crude oil upon the respiratory metabolism of 
Py — marine amphipod, Onisimus (Boekisimus) affinis, 
Effects of a seawater-soluble fraction of Cook Inlet crude oil and 
its major aromatic components on larval stages of the 
Dungeness crab, Cancer magister Dana, 3:29509 
Molting and survival of king crab (Paralithodes camtschatica) and 
coonstripe shrimp (Pandalus hypsinotus) larvae exposed to cook 
inlet crude oil water-soluble fraction, 3:29510 
Response of the clam, Macoma balthica (Linnaeus), exposed to 
Prudhoe Bay crude oil as unmixed oil, water-soluble fraction, 
and oil-contaminated sediment in the laboratory, 3:29511 
Thermal conductance of immersed prinniped and sea otter pelts 
before and after oiling with Prudhoe Bay crude, 3:29426 
PETROLEUM/CHARGES 
Transportation charges for imported crude oil: an assessment of 
se 183). practices and government regulation, 3:27817 (EMD- 
76-105 
PETROLEUM/DATA ANALYSIS 
Interlaboratory calibration for the analysis of petroleum levels in 
sediment, 3:29439 
PETROLEUM/DESULFURIZATION 
Hydrodesulfurization of hydrocarbon feed utilizing a silica 
stabilized alumina composite catalyst (Patent), 3:27815 
PETROLEUM/ECOLOGICAL CONCENTRATION 
Comparative oil toxicity and comparative animal sensitivity, 
3:29420 
Input of low-molecular-weight hydrocarbons from petroleum 
operations into the Gulf of Mexico, 3:29442 
PETROLEUM/EMULSIFICATION 
Stability of emulsified crude oils as affected by suspended 
articles, 3:29445 
PETROLEUM/ENHANCED RECOVERY 
Enhanced oil recovery potential in the United States, 3:27799 
(OTA-E-59) 


PETROLEUM INDUSTRY/WASTE MANAGEMENT 


Evaluation of proposed Federal assistance for financing 
commercialization of emerging energy technologies, 3:28526 


(EMD-76-10) 
PETROLEUM/ENVIRONMENTAL EFFECTS 

Effects of petroleum hydrocarbons on marine populations and 
communities, 3:29423 

Fate and effects of petroleum hydrocarbons in marine ecosystems 
and organisms, 3:29412 

Interlaboratory calibration for the analysis of petroleum levels in 
sediment, 3:29439 

PETROLEUM/FORECASTING 

Oil money jingles in John Bull’s pockets (Industry problems 

despite oil self-sufficiency), 3:28606 
PETROLEUM/HEALTH HAZARDS 

Accumulation and turnover of petroleum hydrocarbons in marine 

organisms, 3:29418 
PETROLEUM/OFFSHORE DRILLING 

Current advancement in automatic station-keeping, 3:29167 

Downtime evaluation for operations from floating vessels in 
waves, 3:29162 

PETROLEUM/RESERVES 

Worldwide petroleum-supply limits: ultimate resources and 

maximum annual production of conventional petroleum; 
ssible resources of unconventional petroleum, 3:28610 
PETROLEUM/RESOURCE ASSESSM: 

Worldwide petroleum-supply limits: ultimate resources and 

maximum annual production of conventional petroleum; 
ssible resources of unconventional petroleum, 3:28610 
PETROLEUM/TOXICITY 

Comparative oil toxicity and comparative animal sensitivity, 
3:29420 

Estimate of maximum level of oil innocuous to marine biota as 
inferred from literature review. Final task report, 3:29499 (AD- 
A-044601) 

Responses to sublethal levels of petroleum hydrocarbons: are they 
sensitive indicators and do they correlate with tissue 
contamination, 3:29421 

PETROLEUM/TRANSPORT 

Proposed methodology for analyzing the Naval Petroleum 
Reserve Number One, Elk Hills, ifornia, pipeline 
construction decision, 3:27829 (AD-A-044368) 

PETROLEUM/UNDERGROUND STORAGE 

Need to minimize risks of using salt caverns for the Strategic 

Petroleum Reserve, 3:27832 (EMD-78-25) 
PETROLEUM DEPOSITS 

See also OIL FIELDS 
PETROLEUM DEPOSITS/EVALUATION 

Worldwide petroleum-supply limits: ultimate resources and 
maximum annual production of conventional petroleum; 

ssible resources of unconventional petroleum, 3:28610 
PETROLEUM DEPOSITS/EXPLORATION 

Seismic equipment systems to "see’’ ever more clearly into the 

earth, 3:27792 (CONF-760585-6) 
PETROLEUM DEPOSITS/GLOBAL ASPECTS 

Worldwide petroleum-supply limits: ultimate resources and 

maximum annual production of conventional petroleum; 
ssible resources of unconventional petroleum, 3:28610 
PETROLEUM DEPOSITS/IN-SITU PROCESSING 

In-situ hydrogenation of hydrocarbons in underground formations 

(Patent; gas generator in borehole), 3:27806 
PETROLEUM DEPOSITS/OFFSHORE DRILLING 

Data-base management system for spatial display of federal 

offshore oil and gas lease data, 3:27793 (LA-UR-77-2779) 
PETROLEUM INDUSTRY 
See also MINERAL INDUSTRY 

Situation of the petroleum industry in the Federal Republic of 
Germany, 3:27819 

UK oil nationalization policy - origins and future, 3:27828 

PETROLEUM INDUSTRY/ECONOMICS 

Model of oil production, development, and exploration, 3:28609 

Multinational enterprises. Situation, advantages of an international 
sharing of work and risks for the national economy, hazards for 
the political order, 3:28534 

PETROLEUM INDUSTRY/FUEL CONSUMPTION 

Energy consumption: fuel utilization and conservation in industry, 

3:28744 (EPA-650/2-75-032-d) 
PETROLEUM INDUSTRY/INVESTMENT 

Foreign ownership of, influence on, and control of domestic 

energy sources and supply, 3:27784 (PB-271670) 
PETROLEUM INDUSTRY/MARKET 

Kuwait declaration on technical cooperation among developing 

countries, 3:28607 
PETROLEUM INDUSTRY/PUBLIC RELATIONS 

Auditing of political advertising by electric utilities and gas and oil 
companies, 3:28525 (EMD-76-2) 

PETROLEUM INDUSTRY/WASTE MANAGEMENT 

Assessment in industrial hazardous waste management petroleum 
aE) industry. Final report Jan-Nov 76, 3.27820 (PB- 

22 
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PETROLEUM PRODUCTS 
See also GASOLINE 
PETROLEUM PRODUCTS/CHARGES 
Monthly petroleum product price report, 3:27818 (PB-271163) 
PETROLEUM PRODUCTS/STORAGE FACILITIES 
Compliance analysis of small bulk plants (testing). Final report, 
3:27833 (PB-272437) 
Evaluation of top loading vapor balance systems for small bulk 
plants. Final report, 3:27834 (PB-272444) 
Porosity and permeability of saliferous rocks, 3:29564 (ORNL-tr- 


4506) 
PETROLEUM REFINERIES/LIQUID WASTES 
Surface properties of petroleum refinery waste oil emulsions, 
3:27821 
PETROLEUM REFINERIES/MARKET 
Suppplying gasoline for tomorrow’s cars, 3:28587 
PETROLEUM RESIDUES/DENITRIFICATION 
Stripping ammonia from liquid effluent of a hydrodentrification 
process (Patent), 3:27720 
PETROLEUM RESIDUES/DESULFURIZATION 
Hydrodesulfurization of oil utilizing a narrow pore size 
distribution catalyst (Patent), 3:27811 
PETROLEUM RESIDUES/HYDROGENATION 
Hydroconversion of heavy hydrocarbons using copper chloride 
catalyst (Patent), 3:27810 
PH VALUE/BIOLOGICAL EFFECTS 
Activation of endogenous respiration and anion transport in corn 
mitochondria by acidification of the medium, 3:29468 
COTHERAPY 


See CHEMOTHERAPY 
PHENOLS/BIOLOGICAL EFFECTS 
Cytological damage in Mercenaria mercenaria exposed to phenol, 
3:29470 
PHENOLS/TOXICITY 
Health hazard evaluation determination report Number 76-38-326, 
Rycraft, Inc., Corvallis, Oregon, 3:29529 (PB-273748) 


See STYRENE 
PHI-1019 RESONANCES/DECAY 
SS of double phi-meson production in 7 p interactions, 
:29707 
PHI-1019 RESONANCES/PAIR PRODUCTION 
a of double phi-meson production in 7~ p interactions, 
:29707 
PHILIPPSBURG-2 REACTOR/REACTOR LICENSING 
Public notice of recommendations made by the Reactor Safety 
Commission. Recommendations of the Reactor Safety 
Commission during its 119th meeting on December 15th, 1976. 
— Philippsburg 2 (KKP 2). Site and safety concept, 
Public notice of recommendations made by the Reactor Safety 
Commission. Questions concerning safety with regard to KWU 
press»rized water reactors 1300 MWe (Kernkraftwerk Biblis C, 
Hamm, Philippsburg 2, Vahnum), 3:28224 
PHOSPHATES/CRYSTAL FIELD 
Laser-excited fluorescence spectroscopy of oxide glasses, 3:28925 
(UCRL-79499) 
PHOSPHORUS/MATERIALS RECOVERY 
Incinerated municipal sewage sludge as a secondary resource for 
metals and phosphorus, 3:28815 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROLYTIC CELLS/ELECTRODES 
Semiconductors in solar energy conversion, 3:27999 
PHOTOMULTIPLIERS/READOUT SYSTEMS 
Low cost photomultiplier high-voltage readout system, 3:29211 
(SLAC-PUB-1825) 
PHOTOMULTIPLIERS/TIME RESOLUTION 
Time resolution performance studies of contemporary high speed 
photomultipliers, 3:29275 (LBL-6456) 
PHOTON-PROTON INTERACTIONS/COMPTON EFFECT 
Proton Compton scattering and neutral-pion photoproduction at 
a les (2 to 6 GeV), 3:29656 
PHOTON-PROTON INTERACTIONS/DIFFERENTIAL CROSS 
SECTIONS 
Proton Compton scattering and neutral-pion photoproduction at 
large angles (2 to 6 GeV), 3:29656 
PHOTON-PROTON INTERACTIONS/PHOTOPRODUCTION 
Proton Compton scattering and neutral-pion photoproduction at 
large les (2 to 6 GeV), 3:29656 
PHOTONU REACTIONS 
Photoproduction of Be from carbon, boron, beryllium, and 
lithium, 3:25768 (AD-A-044780) 
Shapes of stable Ir and Pt transition nuclei, 3:29784 
PH VOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
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PHOTOVOLTAIC POWER PLANTS/DESIGN 
Conceptual design and system analysis of f aenag tye systems. 
Volume III. Pa aren Final report, June 1975-March 1977, 
3:28007 (ALO/3686-14(Vol.3)(App.)) 
PHOTOVOLTAIC POWER PLA / ECONOMICS 
Conceptual design and system analysis of photovoltaic systems. 
Volume III. A dices. Final report, June 1975-March 1977, 
3:28007 (ALO/ arrestee 
PHOTOVOLTAIC POWER PLA /SYSTEMS ANALYSIS 
Conceptual design and system analysis of | mange gs systems. 
Volume III. oer Final report, June 1975-March 1977, 
3:28007 (ALO/3686-14(V. ol App) 
ae PROTECTION DEVICES/DATA ACQUISITION 


Portable data acquisition system, 3:29279 (SAND-77-1874C) 
PHYTOPLANKTON 


See also ALGAE 
PHYTOPLANKTON/DATA COMPILATION 
Biological processes in the water column of the South Atlantic 
Bight Progress —o 3:29396 (SRO-936-2) 
PI iG-4 REA R 


Pickering B features improved designs, 3:28251 
Cs ort Sm 3205 
ickerin eatures improved designs, 3: 

PICKERING-6 REACTOR 


Pickering B features ores designs, 3:28251 
PI G-7 REACTO 


Pickering B features improved designs, 3:28251 
PICKERING-8 REACTOR 


Pickering B features improved designs, 3:28251 
PIG ION SOURCES 
See PENNING ION SOURCES 
PIGMENTS/ELECTRON MICROSCOPY 
a pee eee: structure by immuno-electron microscopy, 
:2 


PILES 
See FOUNDATIONS 
PILGRIM-1 REACTOR/PRESSURE VESSELS 
1977 reinspection of Pilgrim 1 reactor vessel nozzle N2B, 3:28192 
(SAND-77-1814) 
PILOT PLANTS/FEASIBILITY STUDIES 
Conoco dolomite hot gas cleanup system. Final report, 3:27719 
(PB-272434) 
INCH EFFECT 


See also REVERSE-FIELD PINCH 
THETA PINCH 
PINCH EFFECT/TWO-DIMENSIONAL CALCULATIONS 
Free plasma pinch in a high-pressure gas, 3:29854 
PINES/P’ DISEAS 
Cronartium fusiforme on direct seeded and planted pines, 3:29482 
(SRO-742-2) 
PINS (FUEL) 
See FUEL PINS 
PION MINUS REACTIONS/ABSORPTION 
Reaction *He(7~,n)?H and *He(7~,n)°H at pion energies of 100, 
200, and 290 MeV, 3:29755 
PION MINUS REACTIONS/DEEP INELASTIC SCATTERING 
Correlations between the secondary particles in 7~ A interactions 
at 3.7 GeV/c, 3:29770 
PION MINUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Fluctuations in large-angle 7*~ elastic scattering, 3:29708 
Measurement of energy dependence of elastic 7p and pp 
scattering at large angles, 3:29673 
PION MINUS-PROTON INTERACTIONS/PAIR 
PRODUCTION 
as of double phi-meson production in 7~ p interactions, 
Production of dimuons in 16-GeV/c 7p interactions and the 
Se a of a low-mass continuum of unfamiliar origin, 
:2971 
PION PLUS REACTIONS/INELASTIC SCATTERING 
Inelastic scattering of 7* Mesons from nuclei at 50 MeV, 3:29760 
PION PLUS REACTIONS/KNOCK-OUT REACTIONS 
Energy dependence of 7* induced two- and four-nucleon 
removal, 3:29761 
PION PLUS-PROTON INTERACTIONS/BARYON-EXCHANGE 
MODELS 
Off-shell anti NN annihilation studies in 7 + p interactions at 8 
and 16 GeV/c* (8 and 16 GeV/c, cross sections), 3:29682 
PION PLUS-PROTON INTERACTIONS/CHARGE- 
EXCHANGE INTERACTIONS 
a ne a” production at 100 GeV/c, 


PION PLUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Fluctuations in large-angle 7*~ elastic scattering, 3:29708 
Measurement of energy dependence of elastic 7p and pp 
scattering at large angles, 3:29673 





JUNE 30, 1978 


PION PLUS-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 


= epee nat am” production at 100 GeV/c, 


PION PLUS-PROTON INTERACTIONS/PAIR PRODUCTION 
Production of dimuons in 16-GeV/c 7p interactions and the 
—— of a low-mass continuum of unfamiliar origin, 
:2971 
PION REACTIONS/COULOMB SCATTERING 
Coulomb-nuclear — with pions, 3:29804 
PION-EXCHANGE Mi 
See OPE MODEL 
PION-NUCLEON INTERACTIONS/EXCLUSIVE 
INTERACTIONS 


Search for oe Se of ll by pions near threshold, 3:29711 
PION-PION CTIONS/TOTAL CROSS SECTIONS 
@ 7 scattering by pole extrapolation methods (2.67 GeV/c, 
angular distribution, Chew-Low and Durr-Pilkum methods, 
OPE model, isospin), 3:29706 (LBL-7238) 
PIONS 
See also PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 
PIONS/ELECTROPRODUCTION 
Threshold photo- and oot ee of pions from nuclei. 
Final rt, 3:29721 (PB-271746) 
PIONS, TIPLE PRODUCTION 
Multiple-collision model for pion production in relativistic 
nucleus-nucleus collisions, 3:29741 
PIONS/PAIR PRODUCTION 
oe correlations in anti pp-interactions at 22.4 GeV/c, 


PIONS/PARTICLE PRODUCTION 
Quasi-annihilation — at medium energies (Review, 
strangeness and lepton number conservation leading particles), 


3:29652 
PIONS/PHOTOPRODUCTION 
Threshold photo- and oe of pions from nuclei. 
Final report, 3:29721 (PB-271746) 
PIONS S/ELECTROPRODUCTION 
Inclusive K* and K~ electroproduction, 3:29658 
PIONS MINUS/MULTIPLE PRODUCTION 
Experimental study of the production of neutral pions in anti pp 
annihilations at 1.6 GeV/c (Cross sections, branching ratios), 
3:29689 
Multiple-collision model for pion production in relativistic 
nucleus-nucleus collisions, 3.29741 
ss production in relativistic heavy-ion collisions, 
:29675 
Pion multiplicity distributions in heavy-ion collisions, 3:29742 
PIONS MINUS/PARTICLE PRODUCTION 
a double-charge-exchange ~ production at 100 GeV/c, 
:29712 
Inclusive cross section of pseudoscalar and vector mesons in anti 
ilations (Cross sections), 3:29691 
PIONS NEUTRAL/MULTIPLE PRODUCTION 
Experimental study of the production of neutral pions in anti pp 
—e at 1.6 GeV/c (Cross sections, branching ratios), 
PIONS NEUTRAL/PARTICLE PRODUCTION 
anti PP — 7r°7r°, 7°eta®, eta°eta® between 1.1 GeV/c and 2.0 
GeV/c (Preliminary angular distributions 1.1 to 2.0 GeV/c, 
total cross sections), 3:29685 
The calculation of inclusive gamma spectra at high energies, 
3:29720 (AD-A-045994) 
PIONS NEUTRAL/PHOTOPRODUCTION 
Proton Compton scattering and neutral-pion photoproduction at 
large angles (2 to 6 Gevh 3:29656 
PIONS PLUS/ELECTROPRODUCTION 
Inclusive K* and K~ enamine Ta mt 3:29658 
PIONS PLUS/PARTICLE PRODUCTION 
Inclusive cross section of pseudoscalar and vector mesons in anti 
Fy annihilations (Cross sections), 3:29691 
PIPE FITTINGS/DEFORMATION 
Experimental study of plastic responses of pipe elbows, 3:28332 
ORNL/NUREG-24 
PIPE FITTINGS/THERMAL FATIGUE 
Characterization of the temperature fluctuations generated in a 
thermal mixing tee (sodium versus water behavior) (LMFBR), 
3:28255 (ANL-CT- 78-2) 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
SLURRY PIPELINES 
PIPELINES/ECONOMICS 
Proposed methodology for analyzing the Naval Petroleum 
Reserve Number One, Elk Hills, California, pipeline 
construction decision, 3:27829 (AD-A-044368) 


PIPELINES/INSTALLATION 
Trenching submarine pipelines, 3:29152 
PIPES/D RMATION 
Experimental study of plastic responses of pipe elbows, 3:28332 
ORNL/NUREG-?24) 
PIPES/DESIGN 
High-temperature piping design technology. Quarterly technical 
progress report, July-September 1977 (LMEBR), & 4952 (AI- 
DOE-13214 
PIPES/FABRICATION 
Development of a glass ss composite sewer Firs. from waste 
lass. Progress report 5, July-September 1977, 3:28770 
NL-50737) 
PIPES/FAILURES 
High-temperature piping design technology. Quarterly technical 
ter A ale July-September 1977 (LMFBR), 3:28252 (AI- 
-1321 
PIPES/STANDARDS 
Pipe and tubing for nuclear and other special applications (ASME 
SA-655 with additional requirements), December 1977, 3:28305 
(RDT-M-3-34T(12-77)) 
PISTONS/STRESSES 
Calculation of stress concentrations at internal corners of the 
annular groove of an internal combustion engine piston, 3:28822 
PITCH (REACTOR PARAM 
See REACTOR LATTICE PARAMETERS 
PITCHES/HEALTH HAZARDS 
Health hazard evaluation determination report Number, 74-9-271, 
Wheeling Pittsburgh Steel Corporation, Steubenville, Ohio, 
3:29530 (PB-273836) 
PITCHES/MOLECULAR STRUCTURE 
Structure of the tar pitch made from coal, 3:27754 
PLANT CELLS/BI STRY 
Activation of endogenous respiration and anion transport in corn 
mitochondria by acidification of the medium, 3:29468 
PLANT DISEASES/DATA ANALYSIS 
Cronartium fusiforme on direct seeded and planted pines, 3:29482 
(SRO-742-2) 
LANT GROWTH/BIOCHEMICAL REACTION KINETICS 
Steady state growth of phytoplankton in continuous culture: 
comparison of internal and external nutrient equations, 3:29474 
PLANT GROWTH REGULATORS/SYNTHESIS 
Synthesis and biological properties of 8-azido-N®-benzyladenine, a 
potential photoaffinity reagent for cytokinin, 3:29467 
LANTS 


See also ALGAE 
AQUATIC ORGANISMS 
BIOMASS 
FERNS 
TREES 
PLANTS/CONTAMINATION 

Biological survey of intertidal areas in the straits of Magellen in 

January, 1975, five months a the Metula oil spill, 3:29450 
PLANTS/DATA COMPILATIO 

Principles, problems, and somntatiiins of reporting on endangered 

plants, 3:29378 (ORNL-5304) 
PLANTS/ENDANGERED SPECIES 

Principles, problems, and practicalities of reporting on endangered 

plants, 3:29378 (ORNL-5304) 
PLANTS/POPULATION DENSITY 

Environmental baseline study of the Los Medanos Waste Isolation 
Pilot Plant (WIPP) project area of New Mexico: a progress 
report. An addendum, 3:29393 (SAND-77-7018) 

PLANTS/POPULATION DYNAMICS 

Patterns of primary succession on granite outcrop surfaces, 

3:29399 
PLANTS/POPULATIONS 

Natural resource inventory and characterization at the Savannah 
River National Environmental Research Park: an overview of 
program goals and design, 3:29375 (ORNL-5304) 

PLANTS/RADIOMETRIC ANALYSIS 

Quarterly report of the Department of Energy, Division of 
Operational and Environmental Safety: quality assurance 
program, 3:29309 (EML-337) 

Quarterly report of the Department of Energy, Division of 
Operational and Environmental Safety: quality assurance 
program, 3:29310 (EML-337(App.)) 

PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
INHOMOGENEOUS PLASMA 





PLASMA/BIBLIOGRAPHIES 


= ae a PLASMA 
Electronics Engi ment quarterly report No. 2, 1977, 
3:29872 (UC L-50025- 77-2) 
PLASMA/BIBLIOGRAPHIES 
Nuclear fusion (a ye hy with abstracts). Report for 1971- 
Sep 77, 3:29849 (NTI 7B. 'S-77/0874) 
PLASMA/IMPURITIES 
Investigation of impurity radiation from a well oe 
heated plasma sample. Final report, 3:29912 (U miso 
PLASM ER- IATION TING 
ee of impurity radiation from a well Soames, laser 
heated le. Final r aan capers, 3:29912 (UCRL-13794) 
PLASMA ESEARCH PR 
Plasma research. Final a rt, October 1, 1968-December 31, 
1976, 3:29894 (COO/3070-1) 
PLASMA/REVIEWS 
Plasma research. Final a October 1, 1968-December 31, 
1976, 3:29894 pies 70-1) 
PLASMA/STARK E 
Stark broadenin jad hydrogen lines in plasmas, 3:29876 
PLASMA/TH ODYNAMIC PROPERTIES 
Numerical experiment on two-dimensional electron liquids. 
a properties and onset of short-range order, 
: 4 
PLASMA CONFINEMENT 
Elimination of MHD current instabilities of a toroidal plasma 
inch by a feedback method, 3:29890 
PLASMA DIAGNOSTICS/EMISSION SPECTRA 
Determination of electron temperatures during initial phases of 
tokamak discharges by an improved time-history method of 
tral lines, 3:29862 
PLASMA DIAGNOSTICS/INTERFERO 
— interferometer for the measurement of plasma density, 
:29857 
Studies of end loss from a theta pinch using a Twyman-Green 
interferometer. Scientific report 77-4, e. et — 
PLASMA DIAGNOSTICS, RFER 
Shadowgraph and interferometry pon ino 4 a ten- 
picosecond light source at various wavelengths, 3:29866 
PLASMA DIAGNOSTICS/LANGMUIR PROBE 
uv photoion density measurements using a high-pressure 
Langmuir probe, 3:29858 
PLASMA DIAGNOSTICS/LINE BROADENING 
Broadening of the Lyman-a lines of hydrogen and hydrogenic 
ions in dense plasmas, 3:29859 
PLASMA DIAGNOSTICS/MONOCHROMATORS 
Scanning drive for visible spectrum monochromator, 3:29869 
PLASMA DIAGNOSTICS OMSON SCATTERING 
Some mechanical aspects of the multi-channel TV-Thomson 
scattering apparatus the PLT machine, 3:29867 
PLASMA DIAGNOSTICS/X-RAY SPECTROMETERS 
High-luminosity x-ray spectrograph with vertical focusing for 
laser plasma studies, 3:29861 
PLASMA MACROINSTABILITIES 
See also HELICAL INSTABILITY 
MHD stability for a class of tokamak equilibria with fixed 
boundary, 3:29880 (COO-3077-146) 
PLASMA SIMULATION/RAYLEIGH-TAYLOR INSTABILITY 
Two-dimensional simulation of the hydromagnetic Rayleigh- 
Taylor instability in an imploding foil plasma, 3:29883 
PLASMA WAVES/DRIFT INSTABILITY 
Temperature gradient and electron gyroradius effects on lower 
hybrid drift-drift cyclotron instabilities, 3:29881 (LAPS-33) 
PLASMA WAVES/SOLITONS 
Lower hybrid solitary waves, 3:29891 
PLASMATRONS/MATHEMATICAL MODELS 
The plasmatron: advanced mode thermionic energy conversion, 
3: 38679 (N-77-28586) 
PLASMONS/BOUND STATE 
Plasmon-plasmon interactions, 3:29821 
PLASMONS/PHYSICAL PROPERTIES 
Radio galaxies: radiation transfer, dynamics, stability, and 
evolution of a synchrotron plasmon, 3:29581 
C SCINTILLATION DETECTORS/EFFICIENCY 
Experiments and theory for differential n-p scattering, 3:29756 
PLASTICS 


See also POLYACRYLATES 
POLYETHYLENES 
TEFLON 
PLASTICS/ADDITIVES 
Additives for plastics. Pt. 1. Reinforcing materials-carbon and 
graphite fibres, boron fibres, whiskers, titanium fibres, 3:28909 
PLASTICS/PHYSICAL PROPERTIES 
Nonmetallic materials for offshore engineering, 3:29166 
Plastic materials in solar engineering systems, 3:28911 (CONF- 
770246-) 
PLATE TECTONICS/VOLCANISM 
Ascending flow between the descending lithosphere and the 
overlying asthenosphere, 3:29558 
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PLATFORM MOUNTED NUCLEAR PLANT 
See OFFSHORE NUCLEAR POWER PLANTS 
PLATINUM/DEPOSITION 
Extend CoCrAlY and Pt sputter-deposition technology to provide 
a on FT4 turbine vanes for at-sea evaluation. Technical 
16 Jan-31 Dec 76, 3:28863 (AD-A-046761) 
PLA] 194/ENERGY LEVELS 
Nuclear data sheets for A= 194, 3:29780 
PLATINUM 194/GIANT RESONANCE 
Shapes of stable Ir and Pt transition nuclei, 3:29784 
PLATINUM 194/NUCLEAR PROPERTIES 
Nuclear data sheets for A= 194, 3:29780 
PLATINUM 194/SHAPE 
Shapes of stable Ir and Pt transition nuclei, 3:29784 


PLA 194 TARGET/PHOTONUCLEAR REACTIONS 
Shapes of stable Ir and Pt transition nuclei, 3:29784 
PLA 195/GIANT RESONANCE 


Shapes of stable Ir and Pt transition nuclei, 3:29784 
PLATINUM 195/SHAPE 
Shapes of stable Ir and Pt transition nuclei, 3:29784 
PLA 195 TARGET/NEUTRON REACTIONS 
Evidence for a new symmetry in nuclei: The structure of }**Pt 
and the O(6) limit, 3:29779 
PLATINUM 195 TARGET/PHOTONUCLEAR REACTIONS 
Shapes of stable Ir and Pt transition nuclei, 3:29784 
PLATINUM 195 TARGET/PROTON REACTIONS 
Study of the high-mass dimuon continuum in 400-GeV proton- 
nucleus collisions, 3:29674 
TINUM 196/ENERGY LEVELS 
Evidence for a new symmetry in nuclei: The structure of Pt 
and the O(6) limit, 3:29779 
PLATINUM 196/GIANT RESONANCE 
Shapes of stable Ir and Pt transition nuclei, 3:29784 
PLATINUM 196/NUCLEAR STRUCTURE 
Evidence for a new symmetry in nuclei: The structure of }°*Pt 
and the O(6) limit, 3:29779 
PLATINUM 196/SHAPE 
Shapes of stable Ir and Pt transition nuclei, 3:29784 


PLA 196 TARGET/PHOTONUCLEAR REACTIONS 
Shapes of stable Ir and Pt transition nuclei, 3:29784 
PLA 198/GIANT RESONANCE 


Shapes of stable Ir and Pt transition nuclei, 3:29784 
INUM 198/SHAPE 
of stable Ir and Pt transition nuclei, 3:29784 
ATINUM 198 TARGET/PHOTONUCLEAR REACTIONS 
i of stable Ir and Pt transition nuclei, 3:29784 
PLA COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Structural studies of precursor and partially oxidized conducting 
complexes. VI. A neutron diffraction study of dicesium 
pee latinate(II) monohydrate, 3:28959 
PLBR REA CTOR/FU EL POOLS 
Fuel handling and storage system for large commercial LMFBRs, 
3:28294 
PLBR REACTOR/PRIMARY COOLANT CIRCUITS 
Prototype large breeder reactor. Phase II. Extension studies. Part 
2. Reactor assembly, 3:28265 (GEFR-00260) 
PLBR REACTOR/REACTOR CHARGING MACHINES 
Fuel pa and storage system for large commercial LMFBRs, 


3:282' 
PLBR REACTOR/REACTOR VESSELS 
Prototype large breeder reactor. Phase II. Extension studies. Part 
2. Reactor assembly, 3:28265 (GEFR-00260) 
PLT DEVICES 
(Princeton Large Torus.) 
PLT DEVICES/MAGNET COILS 
— and deflection analysis of the PLT-coil using ANSYS 
uter code, 3:29926 
PLTD DE ICES/PLASMA DIAGNOSTICS 
PLT ion temperature system design and operation, 3:29870 
PLT DEVICES/THOMSON SCATTERING 
Some mechanical aspects of the multi-channel TV-Thomson 
scattering apparatus on the PLT machine, 3:29867 
PLUGS 
See CLOSURES 
PLUMES/DIFFUSION 
Chemistry, dispersion, and transport of air pollutants emitted from 
fossil fuel power plants in California. Ground level pollutant 
measurement and analysis. Final report, 3:29340 (PB-272293) 
Evaluation of emission control strategies for sulfur dioxide and 
particulates in the Chicago metropolitan air quality control 
region, 3:29317 (ANL-IIPP-2) 
Measurements at cooling tower plumes. Part 3. Three-dimensional 
— at cooling tower plumes, 3:29364 (ANL-Trans- 
Monte Carlo simulation of turbulent atmospheric transport: 
comparison with experimental data (SPOOR code to calculate 
o transport from stack emission), 3:29307 (CONF-771109- 
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PLUMES/MATHEMATICAL MODELS 
Measurement at cooling tower plumes. Part 1. Mathematical 
simulation and importance of measurements, 3:29365 (ANL- 
Trans-1115) 
PLUMES/MONITORING 
Measurements at cooling tower plumes. Part 3. Three-dimensional 
measurements at cooling tower plumes, 3:29364 (ANL-Trans- 


17) 
PLUTONIUM/AIR TRANSPORT 
Effect of compression on reactivity of plutonium based materials, 
3:27891 (SAND-77-1315C) 
PLUTONIUM/ALPHA SPECTROSCOPY 
Solvent extraction method for determination of plutonium in soft 
tissue, 3:28944 
PLUTONIUM/NONDESTRUCTIVE ANALYSIS 
Statistically designed experiment to determine the effect of non 
homogeneity on NDA measurements for plutonium (Segmented 
Gamma-Scan Assay System), 3:28942 (ARH-SA-297) 
PLUTONIUM/PARTICLE RESUSPENSION 
Resuspension of plutonium from contaminated land surfaces: 
—_——— factors. Final report, 3:29359 (PB-271645) 
PLUTONIUM/QUANTITATIVE ICAL ANALYSIS 


Actinide analytical program for characterization of Hanford 
waste, 3:28936 (ARH-SA-296) 

Fusion method for the measurement of plutonium in soils: single- 
laboratory evaluation and interlaboratory collaborative test. 
Report for 1 Jan 74-30 Sep 76, 3:28938 (PB-271965) 

PLUTONIUM/RADIOM. C ANALYSIS 
Crate counter for normal operating loss, 3:27937 (RFP- 


2642(Rev.)) 
PLUTONIUM/SOLVENT EXTRACTION 
Solvent extraction method for determination of plutonium in soft 
tissue, 3:28944 
PLUTONIUM 238/REMOTE HANDLING 
238Py Fuel Form Facility at the Savannah River Plant, 3:29043 
PLUTONIUM 239 TARGET/NEUTRON REACTIONS 
Integral measurement results in standard fields, 3:29796 
Neutron transport calculations for the intermediate-energy 
standard neutron field (ISNF) at the National Bureau of 
Standards, 3:27941 
P-odd asymmetry in the fission of 7°°Pu by polarized thermal 
neutrons, 3:29799 
Prompt fission neutron spectra, 3:29792 
Remarks on the 2200 m/s and 20°C Maxwellian neutron data for 
U-233, U-235, Pu-239, and Pu-241, 3:29789 
Review of anti v for **Cf and thermal neutron fission, 3:29790 
PLUTONIUM 239 TARGET/NEUTRONS 
Absolute fission cross section measurements using fixed energy 
neutron sources (140 to 964 KeV), 3:29797 
PLUTONIUM 241 TARGET/NEUTRON REACTIONS 
Remarks on the 2200 m/s and 20°C Maxwellian neutron data for 
U-233, U-235, Pu-239, and Pu-241, 3:29789 
Review of anti v for 5*Cf and thermal neutron fission, 3:29790 
PLUTONIUM DIOXIDE/AIR TRANSPORT 
Effect of compression on reactivity of plutonium based materials, 
3:27891 (SAND-77-1315C) 
PLUTONIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Experiment data report IFA-226 postirradiation examination 
WR, BWR), 3:28193 (TREE-NUREG-1173) 
PLUTONIUM ISOTOPES/GAMMA SPECTROSCOPY 
Determination of the isotopic composition of plutonium by 
amma-ray spectrometry, 3:28941 (AERE-R-8737) 
PLUTONIUM OXIDES/SEPARATION PROCESSES 
Chemical Engineering Division Fuel Cycle Programs: October- 
December 1976, 3:27874 (ANL-77-36) 
PLUTONIUM RECYCLE/COST 
Evaluation of fuel cycle options for plutonium utilization: 1975 
study. Final report, 3:28309 (PB-271491) 
Evaluation of fuel cycle options for plutonium utilization: 1976 
study. Final report, 3:28310 (PB-271492) 
Evaluation of fuel cycle options for plutonium utilization: 1977 
study. Final report, 3:28311 (PB-271493) 
PLUTONIUM RECYCLE/PLANNING 
Review of nuclear fuel cycle alternatives including certain 
— pertaining to weapon proliferation, 3:28312 (SAND-77- 
172 


POCKET CHAMBERS 
See CONDENSER IONIZATION CHAMBERS 
POINT BEACH-1 REACTOR/SPENT FUEL ELEMENTS 
Irradiated fuel sipping, inspection, and repair at Point Beach 
Nuclear Plant, 3:28226 
POINT BEACH-2 REACTOR/SPENT FUEL ELEMENTS 
Irradiated fuel sipping, inspection, and repair at Point Beach 
Nuclear Plant, 3:28226 
POINT CONTACTS 
See ELECTRIC CONTACTS 
POINT POLLUTANT SOURCES/MATHEMATICAL MODELS 
Point source model evaluation and development study. Final 
report, 3:28158 (PB-271646) 


POROUS MATERIALS/HEAT TRANSFER 


POLARIZED BEAMS/BEAM DYNAMICS 
Ao and storage of polarized beams, 3:29182 (BNL- 
23674 
POLLEN/DISTRIBUTION 
Dispersion of fern spores into and within a forest (Osmunda, 
Dryopteris, Ambrosia), 3:29382 
POLLUTION CONTROL EQUIPMENT 
See also AFTERBURNERS 
AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
EXHAUST RECIRCULATION SYSTEMS 
SCRUBBERS 
POLLUTION CONTROL EQUIPMENT/BIBLIGGRAPHIES 
Nitrogen oxide air pollution. Part 1. Control technology. Volume 
2. 1975-September 1977 (a bibliography with abstracts). Report 
for 1975-Sep 77 (193 citations), 3228853 (NTIS/PS-77/0850 
POLLUTION CONTROL EQUIPMENT/DESIGN 
Carbon cell (Patent), 3:28859 
Electronic carburetion system for low exhaust emissions of 
internal combustion engines (Patent), 3:28852 
Process for reducing the pollution due to an internal combustion 
engine, and an engine including the application of said process 
(Patent), 3:28851 
POLLUTION REGULATIONS/ECONOMIC IMPACT 
Evaluation of the Federal Power Commission's rulemaking on 
utilities’ construction work in = ress, 3:28527 (EMD-77-7) 
POLONIUM 194/NUCLEAR PROPERTIES 
Nuclear data sheets for A= 194, 3:29780 
POLONIUM 207/ENERGY LEVELS 
Nuclear data sheets for A=207, 3:29781 
POLONIUM 207/NUCLEAR PROPERTIES 
Nuclear data sheets for A=207, 3:29781 
POLONIUM 209/ENERGY LEVELS 
Nuclear data sheets for A=209, 3:29782 
POLONIUM 209/NUCLEAR PROPERTIES 
Nuclear data sheets for A=209, 3:29782 
POLYACRYLATES/STRUCTURAL CHEMICAL ANALYSIS 
Structure of hydrous Zr(IV) oxide-polyacrylate membranes: 
poly(acrylic acid) deposition, 3:28973 
POLYAMIDES 
Improved oil recovery with polyacrylamide polymers: equipment 
considerations, 3:27796 (CONF-760585-4) 
POLYETHYLENES 
See also TEFLON 
POLYETHYLENES/CASTING 
Preparation of ultrathin polyethylene foils by film casting, 3:28910 
POLYETHYLENES/CHEMICAL RADIATION EFFECTS 
Gel formation observed following the radiation ~~ of 
acrylonitrile to polyethylene r, Bohn radiation), 3:28985 
POLYETHYLENES/PHYSICAL RADIATION EFFECTS 
Radiation effects in insulator materials. Final report 28 Apr 76-31 
Mar 77, 3:28912 (AD-A-044535) 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERS 
See also PLASTICS 
POLYMERS/CHEMICAL BONDS 
High speed electron spin resonance studies of free radicals in 
stressed polymers. Annual summary report 1 Oct 76-30 Sep 77, 
3:28968 (AD-A-046792) 
POLYNOMIALS 
Sharpness of theorems concerning zero-free regions for certain 
sequences of polynomials, 3:30007 
POLYNUCLEAR HYDROCARBONS 
See CONDENSED AROMATICS 
POLYTETRAFLUORETHYLENE 
See TEFLON 
POMERANCHUK PARTICLES/COUPLING 
Triple Regge analysis of the fragmentation processes pK” —+K~ * 
and K~ p-+p>* at 4.2 GeV/c (Triple-Regge model), 3:29717 
POMERANCHUK PARTICLES/GLUON MODEL 
Quark dynamics and particle production in high energy collisions 
(Lectures), 3:29719 (SLAC-PUB-1982) 
POMERANCHUK PARTICLES/QUARK MODEL 
Quark dynamics and particle production in high energy collisions 
(Lectures), 3:29719 (SLAC-PUB-1982) 
POMERONS 
See POMERANCHUK PARTICLES 
PONDS (COOLING) 
See COOLING PONDS 
POROUS MATERIALS/CONVECTION 
Similarity solutions for mixed convection from horizontal 
impermeable surfaces in saturated porous media, 3:28105 
Steady thermal convection at low Rayleigh number from 
concentrated sources in porous media, 3:27907 (SAND-77-1529) 
POROUS MATERIALS/HEAT TRANSFER 
Similarity solutions for mixed convection from horizontal 
impermeable surfaces in saturated porous media, 3:28105 
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POSITION INDICATORS 
See DISPLACEMENT GAGES 
POSITRON SOURCES/MATHEMATICAL MODELS 
Calculation of positron source yields, 3:29205 (SLAC-PUB-1969) 
POSITRON-ATOM COLLISIONS/RESONANCE SCATTERING 
Evidence for a resonance in e* -H S-wave scattering ((-0.257374- 
i0.000067)Ry), 3:29634 
POSITRONS/PARTICLE PRODUCTION 
Search for direct electron production in low energy antiproton 
interactions, 3:29661 
TED PARTICLES 
See also CHARM PARTICLES 
DYONS 
HEAVY LEPTONS 
POMERANCHUK PARTICLES 
QUARKS 
Will the axion be found soon, 3:29728 
POSTULATED PARTICLES/NEUTRINO DETECTION 
Limits of the probability that trimuons are produced by a new 
short-lived source of neutrinos, 3:29667 
POSTULATED PARTICLES/PARTICLE PRODUCTION 
Heavy mass states, 3:29663 (BNL-23613) 
POTASSIUM/ATOM-MOLECULE COLLISIONS 
Collisional ionization between fast alkali atoms and selected 
hexafluoride molecules, 3:29625 
POTASSIUM/CHEMICAL REACTIONS 
Reactions of potassium-graphite, 3:28953 (AD-A-046650) 
POTASSIUM IRIDES/ JAHN-TELLER EFFECT 
High-pressure studies of Jahn-Teller-split luminescence in alkali 
halides doped with In* and T1*, 3:28928 
POTASSIUM CHLORIDES/LUMINESCENCE 
High-pressure studies of Jahn-Teller-split luminescence in alkali 
halides doped with In* and T1*, 3:28928 
POTASSIUM COMPOUNDS/CRYSTAL STRUCTURE 
Crystal structure of KsCu(NOz)s, 3:28960 
POTASSIUM NITRATES/SURFACE TENSION 
Regular solution theory and the surface tensions of molten salt 
mixtures. 2. Thallium nitrate-lithium nitrate and thallium nitrate- 


voganean nitrate, 3:28955 
ATOES/RADIOPRESERVATION 
Low dose food irradiation at Natick. Technical report, 3:29488 
(AD-A-046622) 
POULTRY 
See FOWL 
POWER DEMAND/DATA COMPILATION 
Electrical energy consumption in California: data collection and 
analysis, 3:28700 (UCID-3847) 
POWER DEMAND/MATHEMATICAL MODELS 
— in the demand for electrical energy in the United States, 
:28624 
POWER DEMAND/SIMULATION 
Application analysis of solar total energy to the residential sector. 
Guarterly technical status report, April 1-June 30, 1977, 3:28648 
(ALO/3787-1) 
POWER DENSITY/ON-LINE MEASUREMENT SYSTEMS 
N-16 power measuring system (PWR), 3:28210 (WCAP-9191) 
PO GENERATION/DATA 
Regional estimates of electricity technology and trade 1963. Final 
ny 3:28629 (PB-272485) 
POWER GENERATION/ENVIRONMENTAL IMPACTS 
Ghent Generating Station units 3 and 4, Ghent, Ky. Draft 
environmental impact statement, 3:29454 (PB-272013) 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/NOISE POLLUTION ABATEMENT 
Sound insulating efficacy of a two-layered elastic housing for 
wer installations, 3:28160 
POWER REACTORS 
See also BELOYARSK-2 REACTOR 
BIBLIS-A REACTOR 
BIBLIS-B REACTOR 
BRUCE-1 REACTOR 
BRUCE-2 REACTOR 
BRUCE-3 REACTOR 
BRUCE-4 REACTOR 
BRUNSBUETTEL REACTOR 
CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
MILLSTONE-2 REACTOR 
NECKAR REACTOR 
N-REACTOR 
PHILIPPSBURG-2 REACTOR 
PICKERING-4 REACTOR 






ERA Vol. 3, No. 12 


PILGRIM-1 REACTOR 
PLBR REACTOR 
POINT BEACH-1 REACTOR 
POINT BEACH-2 REACTOR 
PRESSURE TUBE REACTORS 
PROCESS HEAT REACTORS 
SHIPPINGPORT REACTOR 
STADE REACTOR 
TULLNERFELD REACTOR 
WUERGASSEN REACTOR 
WWER TYPE REACTORS 
See BIBLIS-3 REACTOR 
POWER REACTORS/FUEL CANS 
Prevention of fuel rod ballooning in nuclear power plants, 3:28363 
POWER REACTORS/FUEL ELEMENT FAILURE 
Prevention of fuel rod ballooning in nF ata plants, 3:28363 
POWER REACTORS/PRESSURE VESS 
Automated design optimization to minimize shearing stress in 
axisymmetric pressure vessels, 3:28338 
Automatic ultrasonic in-service inspection of reactor pressure 
vessels. Model for connection of partial volume integrating 
method with equivalent flaw size, 3:28350 
Metal container with thick walls (Patent), 3:28339 
Pressure vessel for nuclear reactor (Patent), 3:28340 
POWER REACTORS/REACTIVITY METERS 
Indicator of nuclear reactor state (Patent), 3:28360 
POWER REACTORS/REACTOR CONTROL SYSTEMS 
Time-varying reactivity reconstruction via Walsh functions, 
25 


3:2: 
POWER REACTORS/REACTOR KINETICS 

Time-varying reactivity reconstruction via Walsh functions, 
3:28325 

POWER REACTORS/STEAM GENERATORS 

Steam generator with U-tube bank arranged within an oblong 

pressure vessel (Patent), 3:28355 
POWER REACTORS/THERMOELECTRIC GENERATORS 

Conceptual — of a thermopile powered by controlled nuclear 

reaction, 3:28329 
POWER SUBSTATIONS/ELECTRIC FIELDS 

Model study of electric field effects in substations. Final report, 

Volume 1, 3:28169 (EPRI-EL-632(Vol.1)) 
POWER SUBSTATIONS/PERFORMANCE TESTING 
Model study of electric field effects in substations. Final report, 
Volume 1, 3:28169 (EPRI-EL-632(Vol.1)) 
POWER SUPPLIES/DESIGN 
Design of the power amplifier for the HEGLF at LASL, 3:29945 
POWER SUPPLIES/FAILURES 
Analog safety data link, 3:29936 
POWER SUPPLIES/PERFORMANCE 

Final analysis of the engineering data on the Scyllac feedback 
stabilization experiment, 3:29934 

Poloidal field power supplies and their performance on the PDX 
machine, 3:29942 

Slow and fast feedback circuits for the plasma equilibrium in the 
T.F.R. 600 Tokamak. Numerical simulation of the 
multitransformer equations, 3:29944 

TEXT poloidal coil systems power supplies, 3:29943 

POWER SUPPLIES/SAFETY 
Analog safety data link, 3:29936 
POWER SYSTEMS/FLYWHEEL ENERGY STORAGE 

Research toward improved flywheel suspension and energy 
conversion systems. Interim technical report 1 July 1975-31 
December 1975, 3:28155 (PB-271413) 

POWER SYSTEMS/OFF-PEAK ENERGY STORAGE 

Research toward improved flywheel suspension and energy 
conversion systems. Interim technical report 1 July 1975-31 
December 1975, 3:28155 (PB-271413) 

POWER SYSTEMS/PLANNING 

Factors influencing electric utility expansion. Volume I, 3:28117 
(CONF-770869-P 1) 

POWER SYSTEMS/SECURITY 

Security assessment of power systems including energy storage. 
Progress report, July 1, 1977-October 1, 1977, 3:28486 (COO- 
4206-2) 

Security assessment of power systems including energy storage. 
Progress report, October 1, 1977-December 31, 1977, 3:28487 
(COO-4206-3) 

POWER SYSTEMS/STABILITY 

On the stability of large-scale power systems, 3:28168 
POWER SYSTEMS/TRANSIENTS 

On the stability of large-scale power systems, 3:28168 
POWER TRANSMISSION/ECONOMICS 

Prospects for OTEC energy utilization (Economic comparison of 
electric power transmission with on-board aluminum smelting 
and ammonia production), 3:28023 

POWER TRANSMISSION/GAS-INSULATED CABLES 

+ on gas-insulated cable for Mapragg power station, 
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POWER TRANSMISSION LINES/CONSTRUCTION 
Development of high voltage technology in the tenth five-year 
plan period, 3:28171 
POWER TRANSMISSION LINES/COOLING 
Water-cooled ultrahigh-power cable for a combined power 
station, 3:28175 
POWER TRANSMISSION LINES/ELECTRIC CURRENTS 
Optical methods for measurement of voltage and current on 
power systems, 3:28167 
POWER TRANSMISSION LINES/ELECTRIC POTENTIAL 
Optical methods for measurement of voltage and current on 
power systems, 3:2816 
POWER TRANSMISSION LINES/ENVIRONMENTAL 
EFFECTS 
Evaluation of a transmission line’s impacts on waterfowl 
and eagles, 3: (CONF-780129-1) 
POWER NSMISSION a ta CABLES 
Raccoon Mountain 161 kV cable installed, 3:2 
POWER TRANSMISSION LINES/ SUPERCONDUCTING 
CABLES 
Thermal stability of superconductors with large surface barriers to 
flux entry: Superconducting power-line conductors, 3:29831 
POWER-COOLING-MISMATCH ACCIDENTS 
Power-Cooling-Mismatch test series: PCM-1 experiment 
predictions (PWR), 3:28453 (TFBP-TR-242) 
PRESSES/OPERATION 
ration of a pilot-scale diaphragm-type filter press, 3:28813 
PRESSURE REGULATORS/DESIGN 
Automatic device for liquid vapor pressure control above 
elasticity limit, 3:28351 
PRESSURE TUBE REACTORS/FUEL ELEMENTS 
Design calculations for eddy-current displacement sensors for 
Chalk River Nuclear Laboratories (AECL), 3:28244 (ORNL/ 
TM-6160) 
PRESSURE VESSELS 
Cylindrical prestressed concrete pressure vessel for a nuclear 
power plant (Patent), 3:28241 
PRESSURE VESSELS/CLOSURES 
Adsorption seal for nuclear reactors (Patent; HTGR; LMFBR), 
3:28273 
Core access system for nuclear reactor (Patent; PWR), 3:28216 
PRESSURE VESSELS/DESIGN 
Metal container with thick walls (Patent), 3:28339 
Pressure vessel for nuclear reactor (Patent), 3:28340 
PRESSURE VESSELS/DESTRUCTIVE TESTING 
Test of 6-in.-thick pressure vessels. Series 3: intermediate test 
vessel V-7A under sustained loading (BWR; PWR), 3:28191 
(ORNL/NUREG-9) 
PRESSURE VESSELS/FAILURES 
Test of 6-in.-thick pressure vessels. Series 3: intermediate test 
vessel V-7A under sustained loading (BWR; PWR), 3:28191 
(ORNL/NUREG-9) 
PRESSURE VESSELS/IN-SERVICE INSPECTION 
Automatic ultrasonic in-service inspection of reactor pressure 
vessels. Model for connection of partial volume integrating 
method with equivalent flaw size, 3:28350 
PRESSURE VESSELS/MECHANICAL TESTS 
Remote disassembly and examination of nuclear pressure vessel 
surveillance capsules (BWR; PWR), 3:28198 
PRESSURE VESSELS/NOZZLES 
Nozzle seal (Patent; PWR), 3:28215 
PRESSURE VESSELS/PHYSICAL RADIATION EFFECTS 
Remote disassembly and examination of nuclear pressure vessel 
surveillance capsules (BWR; PWR), 3:28198 
PRESSURE VESSELS/REACTOR MATERIALS 
Radiation effects in Boiling Water Reactor pressure vessel steels, 
3:28188 (NEDO-21708) 
PRESSURE VESSELS/STRESS ANALYSIS 
Automated design optimization to minimize shearing stress in 
axisymmetric pressure vessels, 3:28338 
PRESSURE VESSELS/THERMAL SHOCK 
Temperature decay in a composite geometry reactor vessel 
subjected to thermal shock: two-dimensional solution, 3:28459 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRESTRESSED CONCRETE/USES 
Design concepts for efficient use of prestressed concrete ship 
hulls, 3:29168 
PREVENTIVE MEDICINE/AGE GROUPS 
Introductory comments for session on "biological prospects for 
life extension”, 3:29453 (CONF-770467-1) 
PREVENTIVE MEDICINE/COST BENEFIT ANALYSIS 
Introductory comments for session on “biological prospects for 
life extension”, 3:29453 (CONF-770467-1) 
PRICE-ANDERSON ACT 
See also NUCLEAR INSURANCE 
PRICE-ANDERSON ACT/LEGAL ASPECTS 
Atomic Power Insurance Act violates the Constitution of the 
United States, 3:28480 


PROTON REACTIONS/INELASTIC SCATTERING 


PRIMARY COOLANT CIRCUITS/CRACKS 
Present state of the determination of characteristic fracture 
mechanics data for steels and cast steel grades in the primary 
circuit of water-cooled nuclear reactors, 3:28342 
PRIMARY COOLANT CIRCUITS/DECONTAMINATION 
Decontamination of primary loop equipment with 
ethylenediaminetetracetic acid (WWER), 3:28228 (BNWL-tr- 
290 


PRIMARY COOLANT CIRCUITS/DESIGN 
Nuclear reactor (Patent; LMFBR), 3:28284 
PRIMARY COOLANT CIRCUITS/PIPE FITTINGS 
Characterization of the temperature fluctuations generated in a 
thermal mixing tee (sodium versus water behavior) (LMFBR), 
3:28255 (ANL-CT-78-2) 
PRIMARY COOLANT CIRCUITS/RADIOACTIVITY 
TRANSPORT 
Iodine behavior in a PWR cooling system following a postulated 
steam generator tube rupture accident, 3:28205 (NUREG-0409) 
PRINCETON LARGE TORUS 
See PLT DEVICES 
PRINTED CIRCUITS/COMPUTER-AIDED DESIGN 
DASLL: (Design Automation System at Lawrence Livermore 
Laboratory), 3:29129 (UCID-17708) 
PROCESS HEAT/HEAT RECOVERY 
Introductory remarks on energy storage for industrial process 
heat, 3:28758 (CONF-760212-) 
PROCESS HEAT REACTORS/HEAT EXCHANGERS 
Process plant (Patent; process heat reactor), 3:28314 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PROGRAMMING/OPTIMIZATION 
Optimizing computer performance for both scientific and 
administrative use, 3:29986 (CONF-770937-) 
PROGRAMMING/PERSONNEL 
Science and engineering technicians in the United States: 
characteristics of a redefined population, 1972, 3:29979 (ORAU- 
38 


138) 
PROGRAMMING/RECOMMENDATIONS 
Automated decisionmaking and computer-related crimes: a 
discussion of two GAO reports, 3:29984 (CONF-770937-) 
Structured macro language aids in systematic computer 
= cri (Principles and examples), 3:30002 (UCRL-50025- 
77-2 


PROJECT INDEPENDENCE/REVIEWS 
CTAB recommendations for a National Energy Program, 3:28591 
(NP-23092) 
PROMETHAZINE 
See AMINES 
PROMINENCES (SOLAR) 
See SOLAR PROMINENCES 
PROMPT NEUTRONS/ENERGY SPECTRA 
Prompt fission neutron spectra, 3:29792 
PROPANE/DEMAND FACTORS 
Study of future U.S. requirements for propane and butanes 
through 1980, 3:28603 (PB-271489) 
PROPHYLAXIS 
See PREVENTIVE MEDICINE 
PROPORTIONAL COUNTERS 
See also HE-3 COUNTERS 
Instruments for use of *°B as a standard, 3:29754 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTEINS/BIOSYNTHESIS 
Mechanisms of hepatic and renal metallothionein biosynthesis in 
cadmium-exposed rats, 3:29463 
PROTON BEAMS/BEAM POSITION 
Position and profile of a multiampere proton beam, 3:29189 (BNL- 
23659) 
PROTON BEAMS/BEAM PROFILES 
Position and profile of a multiampere proton beam, 3:29189 (BNL- 
23659 


PROTON REACTIONS/ELASTIC SCATTERING 
Differential elastic-scattering cross section of 1-GeV protons by 
waa (7 to 45.5° disagreement with Glauber theory), 
Research with the high resolution spectrometer at LAMPF 
(Differential cross sections, analyzing power, neutron density, 
800 MeV), 3:29757 (ORO/5224-2) 
PROTON REACTIONS/INCLUSIVE INTERACTIONS 
Study of the high-mass dimuon continuum in 400-GeV proton- 
nucleus collisions, 3:29674 
PROTON REACTIONS/INELASTIC SCATTERING 
Excitation of anomalous-parity nuclear levels by nucleons of 
medium and high energy, and models of nucleon-nucleon 
amplitudes, 3:29743 





PROTON REACTIONS/KNOCK-ON REACTIONS 


PROTON REACTIONS/KNOCK-ON REACTIONS 
Absorption and polarization phenomena in knock-on reactions, 


PROTON REACTIONS/PAIR PRODUCTION 
Nucleon-number dependence of the production cross sections for 
massive dihadron states, 3:29676 
PROTON REACTIONS/QUASI-ELASTIC SCATTERING 
Observation of a dependence of the left-right asymmetry of 
quasielastic scattering of polarized protons by '*C and **O 
—— on the momentum of the residual nucleus (635 MeV), 
PROTON RECOIL DETECTORS/ACCURACY 
Black ope wee ry neutron detectors (KeV range), 3:29263 


PROTON ‘CES/DESIGN 
PIP: a proton irradiation port at Sp 2 29042 
PROTON-ANTINEUTRON INTERACTIONS/ANNIHILATION 


Study of anti np annihilation around 0. oC GeV/c (Topological 
branching ratios, mass dis*ributions, dual model, resonance, 
interference), 3:29687 

PROTON-ANTINEUTRON INTERACTIONS/INCLUSIVE 

INTERACTIONS 


Study of anti np annihilation around 0.65 GeV/c (Topological 
branching ratios, mass distributions, dual model, resonance, 
interference), 3:29687 

PROTON-ANTi{PROTON INTERACTIONS/ANGULAR 

CORRELATION 

Azimuthal correlations in anti pp interactions at 22.4 GeV/c, 


3:29702 
PROTON-ANTIPROTON INTERACTIONS/ANNIHILATION 
Annihilation reactions and the statistical model (Fireball decoy 
branching ratios), 3:29725 
anti PP — 7r°7r°, 7°eta®, eta°eta® between 1.1 GeV/c and 2.0 
GeV/c (Preliminary angular distributions 1.1 to 2.0 GeV/c, 
total cross sections), 3:29685 
Azimuthal correlations and interference effect in annihilations and 
antihyperon annihilations (5.7 GeV/c, dynamics), 3:29693 
Electron pairs from antiproton-proton annihilation at CERN 
(Experiment in progress, branching ratio), 3: 29660 
Evidence for multiplicity independence of single 7*~ mean scaled 
distributions in low energy anti p — (1 GeV/c, 
mean scaled variables, anisotropy 32 
Evidence for two isovector resonances om small widths in the 
nucleon-antinucleon system at masses of 1.975 GeV and 1.986 
GeV (G1(1986) and G2(1975), cross sections), 3:29714 
Experimental evidence for a anti pp — Ki°K +-2~* effect in 
ormation at 2.01 GeV (R — K anti KAo7, K* anti K, cross 
sections, branching ratio angular distribution, J), 3:29686 
Experimental study of the production of neutral pions in anti pp 
= at 1.6 GeV/c (Cross sections, branching ratios), 
High energy antinucleon-nucleon annihilation interactions 
(Review. cross sections, models, inclusive distributions), 3:29692 
How big is the anti pp annihilation cross section (World data 
compilation), 3:29694 
Inclusive cross section of pseudoscalar and vector mesons in anti 
pp annihilations (Cross sections), 3:29691 
Measurement of the moa pone parameter for antiproton-proton 
annihilation into c ed pion and kaon between 1.0 and 
2.2 GeV/c (Differential cross sections), 3:29684 
Properties of the D-meson observed in anti pp annihilations at 0.76 
GeV/c, 3:29715 
Search for = a (1540) meson in anti pp annihilations at 0.76 
GeV/c, 3 
ee ly aaa particles in 14.75 GeV/c anti pp interactions, 
PROTON-ANTIPROTON INTERACTIONS/C INVARIANCE 
Charge conjugation symmetry in proton-antiproton interactions at 
5.4 GeV energy, 3:29670 (COO-3072-91) 
PROTON-ANTIPROTON INTERACTIONS/CORRELATION 
FUNCTIONS 
= correlations in anti pp-interactions at 22.4 GeV/c, 


PROTON-ANTIPROTON INTERACTIONS/CORRELATIONS 
Two-particle correlations in 100 GeV/c anti pp interactions, 


3:29704 
PROTON-ANTIPROTON INTERACTIONS/CROSS SECTIONS 
One pion exchange and diffraction dissociation in anti pp — anti 
pp7* m™ at 7.3 GeV/c anti p momentum, 3:29735 
Reaction anti pp — anti AA between 1.5 and 2.0 GeV/c (Spin 
correlations, angular momenta, mechanism), 3:29697 
PROTON-ANTIPROTON INTERACTIONS/ELASTIC 
SCATTERING 
Results of an empirical model for multipion annihilation at low 
momenta (Angular distributions, continuum theory), 3:29733 
PROTON-ANTIPROTON INTERACTIONS/EXCLUSIVE 
INTERACTIONS 
Inclusive production of neutral particles and dominant exclusive 
= in anti pp interactions at 32 GeV/c (Cross sections), 


PROTON-ANTIPROTON INTERACTIONS/FINAL-STATE 
INTERACTIONS 
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—= ~ oy correlations in anti pp interactions at 22.4 GeV/c, 
J 
One pion exchange and diffraction dissociation in anti pp — anti 
pp7* m~ at 7.3 GeV/c anti ip momentum, 3:29735 
Reaction anti pp — anti pp7r* 7~ at 6.9 GeV/c and 
towards a consistent —_ > analysis (Diffraction 
dissociation, interference), 3:296' 
PROTON-ANTIPROTON {WIERACTIONS/INCLUSIVE 
INTERACTIONS 
Charge conjugation symm in proton-antiproton interactions at 
si 4GeV energy, 3:29670 ( aaah 
Evidence for m tiplicity independence of single 7*~ mean scaled 
distributions in low energy anti pp annihilations (1 GeV/c, 
mean scaled variables, anisotropy , 3:29690 
Experimental study of the parca sid of neutral pions in anti pp 
— _ tions at 1.6 GeV/c (Cross sections, branching ratios), 
:2 
Fragmentation pK"—>K~ A and K~ p->pA and two body total 
cross sections K anti K, anti pp chwe wo-component duality, 4.2 
GeV/c), 3:29696 
Inclusive cross section of pseudoscalar and vector mesons in anti 
pp annihilations (Cross Sections), 3:29691 
Inclusive V°-production in anti pp interactions at 12 GeV/c 
(Preliminary results), 3:29699 
Inclusive production of neutral particles and dominant exclusive 
reactions in anti pp interactions at 32 GeV/c (Cross sections), 


3:2971 
PROTON-ANTIPROTON INTERACTIONS/INTERFERENCE 
eae correlations in anti pp-interactions at 22.4 GeV/c, 


PROTON-ANTIPROTON INTERACTIONS/MULTIPLE 
PRODUCTION 
Multiplicities and forward-backward correlations in anti pp 
interactions at 22.4 GeV/c, 3:29701 
PROTON-ANTIPROTON INTERACTIONS/PAIR 
PRODUCTION 
a of the reaction anti pp—>K* K~ * 2 at 2.32 GeV/c, 
PROTON-ANTIPROTON INTERACTIONS/PARTIAL WAVES 
Partial wave analysis of the reaction anti pp — rho°rho®, wrho®, 
rho°f, and wf in the T(2200) region, 3:29732 
PROTON-ANTIPROTON INTERACTIONS/PARTICLE 
PRODUCTION 
Search for direct electron production in low energy antiproton 
interactions, 3:29661 
PROTON-ANTIPROTON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Fragmentation pK-—+K~ A and K~ 
cross sections K anti K, anti pp 
GeV/c), 3:29696 
Inclusive Ms nar ag in anti pp interactions at 12 GeV/c 
Preliminary results), 3:29699 
Results of an empirical sodel for multipion annihilation at low 
momenta (Angular distributions, continuum theory), 3:29733 
PROTON-NEUTRON INTERACTIONS/PHASE SHIFT 
Experiments and theory for differential n-p scattering (20 to 30 
MeV), 3:29756 
PROTON-PROTON INTERACTIONS/CHARGE-EXCHANGE 
INTERACTI 


pA and two body total 
wo-component duality, 4.2 


ONS 
a double-charge-exchange m~ production at 100 GeV/c, 
:29712 
PROTON-PROTON INTERACTIONS/CROSS SECTIONS 
a (335) perpendicular/ and jets (Quark-parton model), 3:29738 
L-235 
PROTON.PROTON INTERACTIONS/ELASTIC SCATTERING 
Measurement of energy dependence of elastic 7p and pp 
scattering at large angles, 3:29673 
PROTON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Charged particle production at ISABELLE (Differential cross 
sections, luminosity particle production), 3:29669 (BNL-23594) 
eee eee a” production at 100 GeV/c, 
:2971 
PROTON-PROTON INTERACTIONS/PARTICLE 
PRODUCTION 
Heavy mass states, 3:29663 (BNL-23613) 
PROTONS 
See also SOLAR PROTONS 
PROTONS/ELECTROMAGNETIC FORM FACTORS 
— pairs from antiproton-proton annihilation at CERN 


riment in progress, branching ratio), 3:29660 
PROTO TONS yNUCLEAR RADII 


Research with the high resolution spectrometer at LAMPF, 
3:29757 (ORO/5224-2) 
PROTONS/PAIR PRODUCTION 
~—. 2 mass anti pp pairs produced in n-Be interactions, 
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PROTONS/PARTICLE PRODUCTION 
Off-shell anti NN annihilation studies in 7 + p interactions at 8 
and 16 GeV/c* (8 and 16 GeV/c, cross sections), 3:29682 
PROTOPLASTS 
See PLANT CELLS 
PROTOTYPE LARGE BREEDER REACTOR 
See PLBR REACTOR 
IEUDOSCALAR MESONS 
(Mesons with spin-parity of zero-minus.) 
See also ETA MESONS 
PIONS 
Will the axion be found soon, 3:29728 
PSI RESONANCES/PHOTOPRODUCTION 
Two-gluon exchange model for psi-photoproduction, 3:29724 
PSI RESONANCES/REVIEWS 
New data on the interactions of elementary particles (from 
materials of the Eighteenth International Conference on High 
Energy Physics, Tbilisi, July 15-21, 1976), 3:29651 
PSI-3772 RESONANCES/DECAY 
Measurement of semileptonic decays of D mesons to electrons at 
the psi (3772), 3:29657 
Recent results from SPEAR, 3:29655 (SLAC-PUB-2024) 
PSI-3772 RESONANCES/MASS 
Recent results from SPEAR, 3:29655 (SLAC-PUB-2024) 
PTERIDINES/PHOTOCHEMICAL REACTIONS 
Photochemistry of some pteridine N-oxides, 3:28972 
PTERINS 
See PTERIDINES 


See TEFLON 
PUBLIC UTILITIES/ ACCOUNTING 
Problems and possibilities of invoicing energy deliveries; from 
meter reading to billing of payments, 3:28768 
Problems and possibilities of invoicing energy consumption from 
the time of meter reading until bookkeeping, 3:28769 
PUBLIC UTILITIES/CHARGES 
Making the transition from unit marginal costs to rates: results for 
Virginia Electric and Power Company, 3:28627 
National Economic Research Associates’ responses to questions 
from Task Force 4: Topic 4 (Cost analysis for peak-load 
pricing), 3:28628 
PUBLIC UTILITIES/DATA PROCESSING 
Problems and possibilities of invoicing energy deliveries; from 
meter reading to billing of payments, 3:28768 
Problems and possibilities of invoicing energy consumption from 
the time of meter reading until bookkeeping, 3:28769 
PUBLIC UTILITIES/ECONOMICS 
Economics of regulation: externalities and institutional issues, 
3:28530 
PUBLIC UTILITIES/MANAGEMENT 
— provision of utility services for a newly drilled oil field, 
:27808 
PUBLIC UTILITIES/PEAK-LOAD PRICING 
National Economic Research Associates’ responses to questions 
from Task Force 4: Topic 4 (Cost analysis for peak-load 
pricing), 3:28628 
PUBLIC UTILITIES/PUBLIC RELATIONS 
Auditing of political advertising by electric utilities and gas and oil 
companies, 3:28525 (EMD-76-2) 
PUBLIC UTILITIES/REGULATIONS 
Economics of regulation: externalities and institutional issues, 
3:28530 
State utility commissioners, 1978 (Analysis of precipitous turnover 
in past 5 years), 3:28594 
PUGET SOUND/TANKER SHIPS 
Pre-emption and the commerce clause revisited: the 1975 
Washington Tanker Law, 3:28595 
PULSE AMPLIFIERS/DESIGN 
Description and characteristics of a wide-band linear circuit for 
pulse amplification, 3:29133 
PULSE AMPLIFIERS/PERFORMANCE TESTING 
Description and characteristics of a wide-band linear circuit for 
pulse amplification, 3:29133 
PULSE AMPLIFIERS/PULSE CIRCUITS 
Description and characteristics of a wide-band linear circuit for 
pulse amplification, 3:29133 
PULSE GENERATORS/TRIGGER CIRCUITS 
Photoconductivity null apparatus for the determination of 
minority carrier lifetime, 3:29131 
PULSED REACTORS/DESIGN 
Design considerations for epithermal pulse reactors, 3:28451 
(SAND-77-1470) 
PULSED REACTORS/NEUTRON DOSIMETRY 
Standardization of fast pulse reactor dosimetry, 3:28406 
PUMPED STORAGE POWER PLANTS/DESIGN 
Underground pumped hydro storage, 3:28491 (CONF-760212-) 
PS 


See also ELECTROMAGNETIC PUMPS 


PWR TYPE REACTORS/FUEL RODS 


SOLAR WATER PUMPS 
TURBOMACHINERY 
VACUUM PUMPS 
PUMPS/POWER DEMAND 
Pumping energy requirements for irrigation in California, 3:28751 
(UCRL-13788) 
PUMPS/PRESSURE REGULATORS 
Automatic device for liquid vapor pressure control above 
elasticity limit, 3:28351 
PUMPS/TEST FACILITIES 
EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, January 1-January 31, 1977, 3:27740 
(FE-2353-10) 
PUMPS/TESTING 
Test - nuclear reactor main coolant pump (CANDUD), 3:28245 
PUREX PROCESS 
Purex process operation and performance: 1970 thoria campaign, 
3:27878 (RHO-SA-37) 
PUREX PROCESS/REVIEWS 
Purex process, 3:27876 (DPSPU-77-11-1) 
PWR TYPE REACTORS 
See also BIBLIS-A REACTOR 
BIBLIS-B REACTOR 
LOFT REACTOR 
MILLSTONE-2 REACTOR 
NECKAR REACTOR 
POINT BEACH-1 REACTOR 
POINT BEACH-2 REACTOR 
SHIPPINGPORT REACTOR 
STADE REACTOR 
WWER TYPE REACTORS 
See BIBLIS-3 REACTOR 
PWR TYPE REACTORS/AUXILIARY WATER SYSTEMS 
Common cause failure experience in nuclear plant auxiliary 
feedwater systems for reliability analysis, 3:28209 (WARD-SR- 
3045-4) 
Report on the consequences of a postulated main feedline rupture, 
3:28456 (WCAP-9231) 
PWR TYPE REACTORS/CONTAINMENT SPRAY SYSTEMS 
Nuclear reactor containment spray testing system (Patent; PWR), 
3:28212 
PWR TYPE REACTORS/CONTAINMENT SYSTEMS 
ICECON: a computer program used to calculate containment 
back pressure for LOCA analysis (including ice condenser 
plants). Revision 1, 3:28457 (XN-CC-39(Rev.1)) 
WASH-1400: insights utilized in assessing alternate containment 
designs, 3:28449 (SAND-77-1353C) 
Water entrainment in intercompartmental flow. Final report, 
3:28433 (EPRI-NP-648) 
PWR TYPE REACTORS/CONTROL E 
Part length control rod (Patent; PWR), 3:28374 
PWR TYPE REACTORS/CONTROL ROD DRIVES 
Bottom actuated reactor control rod devices (Patent), 3:28384 
Performance evaluation of the control rod drive line trip test for 
the Mark C fuel assembly, 3:28369 (BAW-10126) 
PWR TYPE REACTORS/DISTRICT HEATING 
Nuclear district heating plant (Patent), 3:28315 
PWR TYPE REACTORS/ECCS 
Investigation of the level swell core-cooling mechanism for a 
PWR, 3:28475 
Reflood heat transfer in a light water reactor, 3:28476 
PWR TYPE REACTORS/FISSION PRODUCT RELEASE 
Analysis of fission product transport under terminated LOCA 
conditions, 3:28183 (BMI-NUREG-1990) 
Iodine behavior in a PWR cooling system following a postulated 
steam generator tube rupture accident, 3:28205 (NUREG-0409) 
PWR TYPE REACTORS/FUEL ASSEMBLIES 
Forced vibration testing of a nuclear fuel assembly, 3:28221 
Zircaloy growth: application of Zircaloy irradiation growth 
correlations for the calculation of fuel assembly and fuel rod 
growth allowances, 3:28201 (CENPD-198-NP(Suppl.1)) 
PWR TYPE REACTORS/FUEL CANS 
Nondestructive examination of irradiated fuel rods using 
encircling and probe eddy-current systems, 3:28199 
Transient deformation properties of Zircaloy for LOCA 
simulation. Final report, Volume 1, 3:28432 (EPRI-NP- 
526(Vol.1)) 
PWR TYPE REACTORS/FUEL ELEMENTS 
— analysis of irradiated fuels, 3:28186 (HEDL-SA- 
1350) 


Nuclear fuel element (Patent; BWR; PWR), 3:28195 
PWR TYPE REACTORS/FUEL POOLS 
Planning, site preparation, and installation considerations for 
spent-fuel storage expansion, 3:28200 
PWR TYPE REACTORS/FUEL RODS 
Experiment data report IFA-226 postirradiation examination, 
3:28193 (TREE-NUREG-1173) 





PWR TYPE REACTORS/LOOSE PARTS MONITORING 


Zircaloy growth: application of Zircaloy irradiation growth 
catetilens tee the calculation of fuel assembly poy fuel rod 
i, 3:28201 Se aaas cece 
TYPE REACTORS/LOOSE P G 


Noise diagnostics for safety assessment. Quarter! 
October-December 1977, 3:28446 (ORNL/NUREG/TM 170) 
PWR TYPE REACTORS/LOSS OF COO 
Definition of loss-of-coolant accident aes source, 3:28452 
yee 
IC IN: “ —_ on pres used to calculate containment 
back or analysis (including ice condenser 
lants). "Revision 1, 3:28457 (XN-CC-39(Rev.1)) 
K-TIF: a two-fluid computer —— for downcomer flow 


ptynamics 3:28439 (LA 
blowdown heat transfer Fa ie program: thermal- 
hydraulic test facility ee data report for test 104, 
3:28445 (ORNL/NUREG/TM-1 
Reflood heat transfer in a light er reactor, 3:28476 
Transient deformation properties of Zircaloy for LOCA 
simulation. Final report, Volume 1, 3:28432 (EPRI-NP- 
526(Vol.1)) 
Water entrainment in intercompartmental flow. Final report, 
3:28433 (EPRI-NP-648) 
PWR TYPE REACTORS/MELTDOWN 
WASH-1400: insights utilized in assessing alternate containment 
desi 3:28449 (SAND-77-1353C) 
PWR E REACTORS/POWER DENSITY 
reek aren bp 3:28210 (WCAP-9191) 
E REACTORS/POWER-COOLING-MISMATCH 
ACCIDENTS 


Power-Cooling-Mismatch test series: PCM-1 experiment 
ictions, 3:28453 (TFBP-TR-242) 
PWR TYPE REACTORS/PRESSURE VESSELS 
Core access system for nuclear reactor (Patent; PWR), 3:28216 
Nozzle seal (Patent; PWR), 3:28215 
Remote disassembly and examination of nuclear pressure vessel 
surveillance capsules, 3:28198 
Test of 6-in.-thick F apn vessels. Series 3: intermediate test 
bo ly oo under sustained loading, 3:28191 (ORNL/ 
PWR TYPE REACT ‘ORS/PRIMARY COOLANT CIRCUITS 
Iodine behavior in a PWR cooling system following a postulated 
steam generator tube rupture accident, 3:28205 (NUREG-0409) 
PWR TYPE REACTORS IOACTIVE MATERIALS 
sig source term measurement program, 3:28206 (TREE- 
11 
PWR TYPE REACTORS/RADIOACTIVE WASTE 
PROCESSING 


Operating weg rod and advanced technique in liquid radwaste 


TYPE CTORS/REACTIVITY INSERTIONS 
Reactivity insertion assumptions used in safety analysis 
calculations, 3:28424 (BAW-1461) 
. TYPE REACTORS/REACTOR ACCIDENTS 
rt on the oe ences of a postulated main feedline rupture, 
28456 (WCAP-9231) 
PWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Control of PWR-type nuclear power plants, 3:28379 
Control system for a nuclear power producing unit (Patent; 
PWR), 3:28375 
Hydraulic system for nuclear reactors with hydraulically driven 
control rods (Patent), 3:28385 
PWR TYPE REACTORS/REACTOR CORES 
—— pressurized-water reactor and steam generator (Patent), 


PWR TYPE REACTORS/REACTOR INTERNALS 
Flow-induced vibration for light water reactors. Progress report, 
December 1976-May 1977, 3:28184 (COO/4175-1) 
Nuclear core region fastener a (Patent; PWR), 3:28211 
PWR TYPE REACTORS/REA( MATERIALS 
Standardization of dosimetry and damage analysis work for U.S. 
SA and MFR development program, 3:28187 (HEDL- 
PWR TYPE REACTORS/REACTOR NOISE 
Noise diagnostics for safety assessment. Quarterly progress report, 
October-December 1977, 3:28446 (ORNL/NUREG/TM-176) 
PWR TYPE REACTORS/REACTOR OPERATION 


Nuclear power plant operating experience, 1976 (USA), 3:28190 
(NUREG-0366 


PWR TYPE REACTORS/REACTOR SIMULATORS 
Engineered safeguards systems and method in nuclear power plant 
earn canon (Patent; PWR), 3:28214 
PWR TYPE REACTORS/RELIEF VALVES 
Industrial technique (Patent; PWR), 3:28217 
PWR TYPE REACTORS/SECONDARY COOLANT CIRCUITS 
Iodine behavior in a PWR cooling system following a postulated 
steam generator tube rupture accident, 3:28205 (NUREG-0409) 
Shut-off and safety device for a live steam line in a pressurized 
water reactor (Patent), 3:28213 
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PWR TYPE REACTORS/SHOCK ABSORBERS 
Analysis of design —- for snubbers (report 3), 3:28333 
(ORNL/NUREG/TM-145) 
PWR TYPE REACTORS/STEAM GENERATORS 
—— pressurized-water reactor and steam generator (Patent), 


Iodine behavior in a PWR cooling system following a postulated 
steam generator tube rupture accident, 3:28205 (NUREG-0409) 
Nuclear reactor installation (Patent; PWR), 3:28218 
Nuclear reactor steam generator installation (Patent; PWR), 
3:28219 
Process fluid cooling system (Patent; PWR), 3:28220 
Steam generators (Patent), 3:28227 
Steam generator tube denting simulation testing, 3:28208 (WAPD- 
TM-1381) 
Thermal-hydraulic performance of a consolidated nuclear steam 
enerator (CNSG) module, 3:28222 
PYRITE/LATTICE PARAMETERS 
X-ray absorption at high pressure, 3:28919 
PYROLYSIS/MATHEMATICAL MODELS 
Optimization of pyrolytic conversion of coal to clean fuel. 
Quarterly report, July-September 1976, 3:27745 (FE-2253-3) 


Q 


Q DEVICES/ION BEAM INJECTION 
Ion-beam-driven lower-hybrid instability and resultant anomalous 
beam slowing, 3:29882 (PPPL-1412) 
Q DEVICES/PLASMA INSTABILITY 
Ion-beam-driven lower-hybrid instability and resultant anomalous 
beam slowing, 3:29882 (PPPL-1412) 
QUANTUM CHROMODYNAMICS/GAUGE INVARIANCE 
Alternatives to gauge theories, 3:29749 (SLAC-PUB-2062) 
QUANTUM CHROMODYNAMICS/INSTANTONS 
~ fermion-pseudoparticle interactions generate quark masses, 
:29750 
QUANTUM CHROMODYNAMICS/MASS FORMULAE 
Series expansion for mesonic masses in multicolor QCD, 3:29731 
UANTUM aay RODYNAMICS/ELECTRON-POSITRON 
INS 
Validity of QED and hadron production in electron-positron 
interactions (1 to 7.4 GeV, review), 3:29748 (SLAC-PUB-1832) 
QUANTUM FIELD THEORY 
See also QUANTUM ELECTRODYNAMICS 
QUANTUM FIELD THEORY/ASYMPTOTIC SOLUTIONS 
Mass of particles in a one-dimensional model with four-fermion 
interaction, 3:29753 
Summation of asymptotic series in quantum field theory, 3:29751 
QUANTUM FIELD THEORY/GAUGE INVARIANCE 
Alternatives to gauge theories, 3:29749 (SLAC-PUB-2062) 
QUANTUM FIELD THEORY/NEUTRON REACTIONS 
Interaction between neutrons and matter in the field of a strong 
electro-magnetic wave, 3:29752 
QUANTUM FIELD THEORY/ONE-DIMENSIONAL 
CALCULATIONS 
Mass of particles in a one-dimensional model with four-fermion 
interaction, 3:29753 
QUANTUM FIELD THEORY/PERTURBATION THEORY 
Summation of asymptotic series in quantum field theory, 3:29751 
QUANTUM FIELD THEORY/RESEARCH PROGRAMS 
Annual report 1977 (Summaries of research activities at University 
of Oregon), 3:29747 a 4-202) 
QUANTUM MECHANI 


Elements of quantum kien (Book), 3:29836 
QUARK MODEL/ANTINEUTRINO-NUCLEON 
INTERACTIONS 
Higgs boson and the antineutrino dilepton rate. OITS-79, 3:29727 
(RLO/2230/T4-189) 
QUARK MODEL/CABIBBO ANGLE 
Cabibbo current and CP violation in a six quark gauge model, 
3:29745 (COO-1545-223) 
QUARK MODEL/CP INVARIANCE 
Cabibbo current and CP violation in a six quark gauge model, 
3:29745 (COO-1545-223) 
QUARK MODEL/MUON PAIRS 
Study of the high-mass dimuon continuum in 400-GeV proton- 
nucleus collisions, 3:29674 
QUARK MODEL/NUCLEON-NUCLEON INTERACTIONS 
New dynamics of NN scattering, 3:29739 (SLAC-PUB-1686) 
QUARK MODEL/POSTULATED PARTICLES 
Will the axion be found soon, 3:29728 
QUARK MODEL/PROTON-PROTON INTERACTIONS 


High p/sub perpendicular/ and jets (Quark-parton model), 3:29738 
(BNL-23595) 
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QUARKS/ABUNDANCE 
Search for fractionally charged tungsten ions, 3:29677 
QUARKS/COLOR MODEL 
Quark dynamics and particle production in high energy collisions 
(Lectures), 3:29719 (SLAC-PUB-1982) 
QUARKS/KINETICS 
Quark dynamics and particle production i in high energy collisions 
(Lectures), 3:29719 (SLAC-PUB-1982) 
QUARKS/PARTICLE INTERACTIONS 
Quark dynamics and particle production in high energy collisions 
(Lectures), 3:29719 (SLAC-PUB-1982) 
QUARKS/PARTICLE PRODUCTION 
Quark dynamics and particle production in high energy collisions 
(Lectures), 3:29719 (SLAC-PUB-1982) 
QUARKS/POSTULATED PARTICLES 
Heavy mass states, 3:29663 (BNL-23613) 
QUARKS/TRANSVERSE MOMENTUM 
Quark dynamics and particle production in high energy collisions 
(Lectures), 3:29719 (SLAC-PUB-1982) 


R 


RADAR 
See also —— — rT 
RADAR/EQUIPM 
The applicability sad superconducting electronics to radar systems. 
Memorandum report, 3:29011 (AD-A-046801) 
RADAR/WAVE PROPAGATION 
Some examples of the effects of the poleward F-layer trough wall 
on ground range and azimuth determination in an OTH 
backscatter system. Report for Oct 76-Jan 77, 3:29591 (AD-A- 
044613) 
RADIATION ACCIDENTS/MANAGEMENT 
Radiation emergency response in Illinois, Alabama, and Texas, 
3:29550 (ORNL-5242) 
RADIATION ACCIDENTS/PLANNING 
Radiation emergency response in Illinois, Alabama, and Texas, 
3:29550 (ORNL-5242) 
RADIATION BELTS/ELECTRON DENSITY 
The trapped radiation handbook. change 4, 3:29595 (AD-A- 
044304 


) 
RADIATION BELTS/PROTON DENSITY 
The trapped radiation handbook. change 4, 3:29595 (AD-A- 
044304) 


RADIATION CHEMISTRY/RESEARCH PROGRAMS 
Radiation Laboratory, University of Notre Dame. Quarterly 
report, October 1, 1977-December 31, 1977, 3:28977 (COO-38- 
1851) 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTORS 
See also BEAM MONITORS 
DOSEMETERS 
GEIGER-MUELLER COUNTERS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
NUCLEAR EMULSIONS 
PROPORTIONAL COUNTERS 
RADIATION MONITORS 
SECONDARY EMISSION DETECTORS 
SEMICONDUCTOR DETECTORS 
SHOWER COUNTERS 
SPECTROMETERS 
TELESCOPE COUNTERS 
RADIATION DETECTORS/TEST FACILITIES 
Multi-faceted data gathering and analyzing system, 3:29266 
(SLAC-PUB-2031) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES/TIME DEPENDENCE 
Assessment methodology for radioactive effluents, 3:29356 
(BNWL-2219) 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION MONITORS 
Portable radiation survey instruments, 3:29244 (RFP-2472) 
RADIATION MONITORS/PERFORMANCE TESTING 
Environmental instrumentation for in situ radionuclide assay, 
3:29385 (RHO-SA-1) 
RADIATION MONITORS/TRANSPORT 
Environmental instrumentation for in situ radionuclide assay, 
3:29385 (RHO-SA-1) 


RADIOACTIVE WASTE DISPOSAL/SITE SELECTION 


RADIATION PROTECTION 

Alarm, public address, and telec« 
unit facilities, 3:28331 

RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 

(For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES.) 

See also ALPHA SOURCES 
BETA SOURCES 
GAMMA SOURCES 
X-RAY SOURCES 
RADIATION SOURCES/CALIBRATION STANDARDS 
Evaluation of the need for radiotherapy calibrations in the United 
States, 3:29809 (CONF-771209-9) 
RADICALS 
See also ARYL RADICALS 
HYDROXYL RADICALS 
RADICALS/POLARIZATION 
Chemically induced electron polarization of radiolytically 
produced radicals, 3:28983 
RADIO EQUIPMENT 
See also ANTENNAS 
COMMUNICATIONS 
RADAR 

Electronic identification. Progress report, July 1, 1976-September 

30, 1977 (For livestock), 3:29273 (LA-7020-PR) 
RADIO GALAXIES/PLASMONS 

Radio galaxies: radiation transfer, dynamics, stability, and 

evolution of a synchrotron plasmon, 3:29581 
RADIO RECEIVERS 

See RADIO EQUIPMENT 
RADIO TRANSMITTERS 

See RADIO EQUIPMENT 
RADIOACTIVE AEROSOLS/DEPOSITION 

Remarks relating to field experiments to measure the wet 
scavenging of tracer aerosols, 3:29361 (UCID-17718) 

RADIOACTIVE AEROSOLS/WASHOUT 

Remarks relating to field experiments to measure the wet 

scavenging of tracer aerosols, 3:29361 (UCID-17718) 
RADIOACTIVE BIOLOGICAL WASTES 

See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 

See also RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS/ALPHA DETECTION 

Computer controlled direct air sample counting, 3:29360 (RFP- 
2435) 

RADIOACTIVE EFFLUENTS/ENVIRONMENTAL 

TRANSPORT 

Model to estimate radiation dose commitments to the world 
population from the atmospheric release of radionuclides 
(LWBR development program), 3:29362 (WAPD-TM-1274) 

RADIOACTIVE EFFLUENTS/GASEOUS WASTES 

Model to estimate radiation dose commitments to the world 
population from the atmospheric release of radionuclides 
(LWBR development program), 3:29362 (WAPD-TM-1274) 

RADIOACTIVE EFFLUENTS/RADIATION MONITORING 

Releases of '*CO: from nuclear facilities with gaseous effluents, 
3:29363 (ORNL-tr-4527) 

RADIOACTIVE MATERIALS/INVENTORIES 

Procedures source term measurement program (PWR), 3:28206 
(TREE-1178) 

RADIOACTIVE MATERIALS/TRANSPORT 

Crash testing of nuclear fuel shipping containers, 3:29044 (SAND- 
77-1462) 

RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 
See also STACK DISPOSAL 
RADIOACTIVE WASTE DISPOSAL/GEOLOGIC DEPOSITS 

Nuclear energy’s dilemma: disposing of hazardous radioactive 

waste safely. Report to the congress, 3:27906 (PB-272014) 
RADIOACTIVE WASTE DISPOSAL/HEARINGS 

Nuclear fuel reprocessing and high-level waste disposal. Interim 
report, 3:27938 (NP-22894) 

RADIOACTIVE WASTE DISPOSAL/MARINE DISPOSAL 

Legal, political, and institutional implications of the seabed 
assessment program for radioactive waste disposal (Sub-seabed 
disposal of high-level waste), 3:27903 (COO/4172-1) 

Steady thermal convection at low Rayleigh number from 
concentrated sources in porous media (In seabed), 3:27907 
(SAND-77-1529) 

RADIOACTIVE WASTE DISPOSAL/SITE SELECTION 

Environmental baseline study of the Los Medanos Waste Isolation 
Pilot Plant (WIPP) project area of New Mexico: a progress 
report. An addendum, 3:29393 (SAND-77-7018) 





ication systems. Pt. 1. One- 





RADIOACTIVE WASTE FACILITIES/RADIATION 


RADIOACTIVE WASTE FACILITIES/RADIATION 

MONITORING 

Radioactive airborne effluent measurement and monitoring survey 
oe ~~ errr g and waste treatment facilities, 3:27913 (COO- 

RADIOACTIVE WASTE FACILITIES/SITE SELECTION 
Tritium retention by cows and steers and transfer to milk. Final 
rt 1970-1971, 3:29390 (PB-271975) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 

Environmental monitoring at major U.S. Energy Research and 
Development Administration contractor sites: calendar year 
1976. Volume 1, 3:29319 (ERDA-77-104/1) 

Environmental monitoring at major U.S. Energy Research and 
Development Administration contractor sites: calendar year 
1976. Volume 2, 3:29320 (ERDA-77-104/2) 

RADIOACTIVE WASTE MANAGEMENT/RESEARCH 

PROGRAMS 

TRU waste cyclone drum incinerator and treatment system: April- 
June 1977 (Cyclone incinerator; immobilization; packaging), 
3:27895 (MLM-2482) 

TRU waste cyclone drum incinerator and treatment system: July- 
September 1977 (Cyclone incinerator; immobilization; 
packaging), 3:27896 (MLM-2496) 

RADIOACTIVE WASTE MANAGEMENT/RISK 

ASSESSMENT 


Review of issues relevant to acceptable risk criteria for nuclear 
waste management, 3:27893 (UCRL-80793) 
RADIOACTIVE WASTE MANAGEMENT/STATE 
GOVERNMENT 
State control of low-level nuclear waste disposal, 3:28558 
RADIOACTIVE WASTE PROCESSING 

Chemical Engineering Division Fuel Cycle Programs: October- 
December 1976 (Encapaulation in a metal matrix), 3:27874 
(ANL-77-36) 

Conversion of fuel hulls to zirconate ion exchangers for 
stabilization of wastes from the thorium fuel cycle, 3:27879 
(SAND-78-0323C) 

RADIOACTIVE WASTE PROCESSING/ADSORPTION 

Development of ultrafiltration and inorganic adsorbents for 
reducing volumes of low-level and intermediate-level liquid 
waste: October-December 1977, 3:27897 (MLM-2503) 

—, IVE WASTE PROCESSING/FEASIBILITY 


Recovery of uranium from pit sludges and cold metal oxide, 
3:27898 (NLCO-1149) 
RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 
Activation of water soluble amines by halogens for trapping 
methyl] radioactive iodine from air streams (Patent), 3:27902 
RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 
Development of ultrafiltration and inorganic adsorbents for 
reducing volumes of low-level and intermediate-level liquid 
waste: October-December 1977, 3:27897 (MLM-2503) 
RADIOACTIVE WASTE PROCESSING/SEPARATION 
PROCESSES 
Operating experience and advanced technique in liquid radwaste 
processing, 3:28390 
RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 
Development of glass formulations containing high-level nuclear 
wastes, 3:27900 (PNL-2481) 
Radioactive airborne effluent measurement and monitoring survey 
we and waste treatment facilities, 3:27913 (COO- 


Research and development activities waste fixation program. 
Quarterly progress report, October-December 1976, 3:27899 
(PNL-2264) 

Treatment of gaseous effluents in fission-product vitrification 
installations, 3:27901 (BNWL-tr-289) 

TRU waste cyclone drum incinerator and treatment system: April- 
June 1977, 3:27895 (MLM-2482) 

TRU waste cyclone drum incinerator and treatment system: July- 
September 1977, 3:27896 (MLM-2496) 

RADIOACTIVE WASTE PROCESSING/ULTRAFILTRATION 

Development of ultrafiltration and inorganic adsorbents for 
reducing volumes of low-level and intermediate-level liquid 
waste: October-December 1977, 3:27897 (MLM-2503) 

RADIOACTIVE WASTE STORAGE/RADIATION ACCIDENTS 

Evaluation of environmental dosimetry models for applicability to 
possible radioactive waste repository discharges, 3:27908 (Y/ 
OWI/SUB-77/45705) 

RADIOACTIVE WASTE STORAGE/RADIOLYSIS 

Radiolytic gas production from concrete containing Savannah 
River Plant waste, 3:27904 (DP-1464) 

RADIOACTIVE WASTE STORAGE/REMOTE HANDLING 

+ nae sat 

ystem — for retrieval of solidified high-level wastes at 
SWianford: :27912 






ERA Vol. 3, No. 12 


RADIOACTIVE WASTE STORAGE/RESEARCH PROGRAMS 
National waste terminal stora - a Progress report, April 
1977, 3:27910 (Y/OWI/TM-45/ 
RADIOACTIVE WASTE $TORAGE/UNDERGROUND 
STORAGE 
Presentation to Department of Energy Task Force on waste 
management, 3:27911 (Y/OWI/TM-50) 
Summary of geologic review group meeting, November 17-18, 
1977 (Gulf Coast Salt Dome te. 9 3:27909 (Y/OWI/TM-18- 


4) 
RADIOACTIVE WASTES 
See also OFF-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/GENETIC EFFECTS 

Beneficial uses program. Progress report, period ending June 30, 
1977 (Genetic effects of radioactive wastes), 3:29487 (SAND- 
77-1839) 

RADIOACTIVE WASTES/HEALTH HAZARDS 

Assessment methodology for radioactive effluents, 3:29356 

(BNWL-2219 
RADIOACTIVE WASTES/LEACHING 

Development of glass formulations containing high-level nuclear 
wastes, 3:27900 (PNL-2481) 

RADIOACTIVE WASTES/RADIOMETRIC ANALYSIS 

Crate counter for normal operating loss, 3:27937 (RFP- 
2642(Rev.)) 

RADIOACTIVITY/BIOLOGICAL INDICATORS 

Radioactivity in Mississippi River water. Completion report, 

3:29451 (PB-272042) 
RADIOAPPLICATORS 

See RADIATION SOURCES 
RADIOCARBON DATING 

See CARBON 14 

ISOTOPE DATING 
RADIOCHEMICAL ANALYSIS/STANDARDS 
Natural matrix standards, 3:28943 (COO-3568-15) 

RADIODIAGNOSIS (RADIONUCLIDES) 

See NUCLEAR MEDICINE 
RADIOGRAPHY (BIOMEDICAL) 

See BIOMEDICAL RADIOGRAPHY 
RADIOISOTOPE HEAT SOURCES 

Accelerated testing and evaluation of the Navy half-watt RTG, 
3:27947 

Recent terrestrial and undersea applications of radioisotope 
thermoelectric generators (RTGs), 3:27946 

RADIOISOTOPE HEAT SOURCES/FABRICATION 
238Py Fuel Form Facility at the Savannah River Plant, 3:29043 
RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 

General-Purpose Heat Source Project, Space Nuclear Safety 
Program, and Radioisotopic Terrestrial Safety Program. 
Progress report, January 1978 (7°*PuDz), 3:27944 (LA-7184-PR) 

RADIOISOTO E MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPES/ISOTOPE APPLICATIONS 

Developing role of short-lived radionuclides in nuclear medicine. 
A report of the task force on short-lived radionuclides for 
medical applications to the BRH, FDA. Final report, 3:29480 
(PB-272298) 

RADIOISOTOPES/ISOTOPE PRODUCTION 

Developing role of short-lived radionuclides in nuclear medicine. 
A report of the task force on short-lived radionuclides for 
medical applications to the BRH, FDA. Final report, 3:29480 
(PB-272298) 

RADIOISOTOPES/RADIOCHEMICAL ANALYSIS 

Natural matrix standards, 3:28943 (COO-3568-15) 

RADIOLOGICAL PERSONNEL/EDUCATION 

Course manual for x-ray applications (GS-463). Final course 
manual, 3:29491 (PB-272010) 

Course manual for machine sources of x-rays (GS-461). Final 
course manual, 3:29492 (PB-272011) 

Course manual for x-ray measurements (GS-462). Final course 
manual, 3:29493 (PB-272012) 

RADIOMETRIC ANALYSIS/QUALITY ASSURANCE 

Quarterly report of the Department of Energy, Division of 
Operational and Environmental Safety: quality assurance 
program, 3:29309 (EML-337) 

Quarterly report of the Department of Energy, Division of 
Operational and Environmental Safety: quality assurance 
program, 3:29310 (EML-337(App. » 

RADIONUCLIDE CONCENTRATIO 
See RADIOACTIVITY 
RADIONUCLIDE MIGRATION 

(In environment.) 

RADIONUCLIDE MIGRATION/REVIEWS 

Evaluation of environmental dosimetry models for applicability to 
possible radioactive waste repository discharges, 3:27908 (Y/ 
OWI/SUB-77/45705) 

RADIONUCLIDES 
See RADIOISOTOPES 
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RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
See also NEUTRON THERAPY 
RADIOTHERAPY/ACCELERATORS 
Dedicated medical ion accelerator design study. Final report, 
3:29177 (LBL-7230) 
RADIOTHERAPY/LINEAR ACCELERATORS 
ae. linac design for pion radiotherapy, 3:29178 (SLAC-PUB- 
1914 
RADIOTHERAPY/MANUALS 
Course manual for x-ray applications (GS-463). Final course 
manual, 3:29491 (PB.272010) 
RADIUM 207/NUCLEAR PROPERTIES 
Nuclear data sheets for A=207, 3:29781 
RADIUM 209/NUCLEAR PROPERTIES 
Nuclear data sheets for A= 209, 3:29782 
RADON 207/ENERGY LEVELS 
Nuclear data sheets for A=207, 3:29781 
RADON 207/NUCLEAR PROPERTIES 
Nuclear data sheets for A=207, 3:29781 
RADON 209/ENERGY LEVELS 
Nuclear data sheets for A=209, 3:29782 
RADON 209/NUCLEAR PROPERTIES 
Nuclear data sheets for A=209, 3:29782 
RADON 220/AIR POLLUTION MONITORS 
Measurement of airborne concentrations of radon-220 daughter 
a by alpha-particle spectrometry, 3:29357 (CONF- 
110-1 
RADON ISOTOPES/BIBLIOGRAPHIES 
Ere on the dosimetry of radon and radon daughters, 
3:29496 (ORNL-5284) 
RADON ISOTOPES/ENVIRONMENTAL TRANSPORT 
eer ee, on the — of radon and radon daughters, 
3:29496 (ORNL-52 
RADON ISOTOPES/HEALTH HAZARDS 
Bibliography on the — of radon and radon daughters, 
3 29496. (ORNL-5284 
RAIL TRANSPORT/PLANNING 
Working with the railroad, 3:28787 
RAILWAYS 
See also ELECTRIC RAILWAYS 
RAILWAYS/COMPARATIVE EVALUATIONS 
Survey of cost of rail versus new technology for long distance 
coal transportation. Final report, 3:27773 (HCP/13461-01) 
RAILWAYS/ECONOMIC ANALYSIS 
Transport of solid commodities via freight pipeline: cost 
estimating methodology. Volume III, A and B. First year 
final report, 3:28636 (DOT-TST-76T-37) 
RAINOUT 
See WASHOUT 
RANGE FINDERS/TIMING CIRCUITS 
Picosecond resolution time digitizer for laser ranging, 3:29274 
(LBL-6449) 
RANKINE CYCLE ENGINES/TURBOMACHINERY 
Application of turbomachinery in solar-assisted Rankine cooling 
systems, 3:28038 (LBL-6852) 
CYCLE POWER SYSTEMS/RESEARCH 
PROGRAMS 
Potassium vapor topping cycle. Technical progress report, July 1, 
1977-September 30, 1977, 3:28125 (ORNL/TM-6153) 
RAPID TRANSIT SYSTEMS 
See also ELECTRIC RAILWAYS 
RAPID TRANSIT SYSTEMS/ELECTRIC-POWERED 
VEHICLES 
Control systems design of a parallel connected linear motor, 
3:28831 (CONF-7510184-) 
RARE EARTHS/ENVIRONMENTAL TRANSPORT 
Concentration of thorium and rare earths by plants at different 
times during vegetation, 3:29386 (ORNL-tr-4592) 
RATE STRUCTURE 
Nuclear power’s effects on electric rate making, 3:28619 
RATE STRUCTURE/MARGINAL-COST PRICING 
Making the transition from unit marginal costs to rates: results for 
Virginia Electric and Power Company, 3:28627 
(DOSE) 
See DOSE RATEMETERS 
RATS/BEHAVIOR 
Modification of internal discriminative stimulus control of 
behavior by low levels of pulsed microwave radiation. Medical 
P aes progress report, 3:29542 (AD-A-044043) 


See REFUSE DERIVED FUELS 
CTIVITY 


See also REACTIVITY INSERTIONS 
REACTIVITY/MEASURING METHODS 
Monitoring the reactivity of highly undercritical reactors by 
means of reactimeters and the source analog correction, 3:28328 


REACTOR CONTROL THEORY 


REACTIVITY COEFFICIENTS/CALCULATION METHODS 
Time-varying reactivity reconstruction via Walsh functions, 
3:28325 
REACTIVITY INSERTIONS/CALCULATION METHODS 
Reactivity insertion assumptions used in safety analysis 
calculations (PWR), 3:28424 (BAW-1461) 
CTIVITY METERS 


Indicator of nuclear reactor state (Patent), 3:28360 
Monitoring the reactivity of highly undercritical reactors by 
means of reactimeters and the source analog correction, 3. 28328 
REACTOR ACCIDENTS 
See also FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
POWER-COOLING-MISMATCH ACCIDENTS 
REACTOR CORE DISRUPTION 
GCR safety program. Quarterly progress report for the period 
ending December 31, 1977, 3:28435 (GA-A-14803) 
REACTOR ACCIDENTS/AFTER-HEAT REMOVAL 
Feasibility study for a postaccident heat removal facility 
(LMFBR), 3:28440 (LA-7133-MS) 
REACTOR ACCIDENTS/CIVIL LIABILITY 
Catastrophic events leading to de facto limits on liability, 3:28479 
(PB-271427) 
REACTOR CHANNELS 
(Passage through the reactor.) 
REACTOR CHANNELS/ACOUSTIC MONITORING 
Acoustic device for measuring displacements in a reactor channel 
(Patent), 3:28359 
REACTOR CHANNELS/DISPLACEMENT GAGES 
Acoustic device for measuring displacements in a reactor channel 
(Patent), 3:28359 
REACTOR CHARGING MACHINES/DESIGN 
“— es and storage system for large commercial LMFBRs, 
:28294 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
CORE CATCHERS 
FUEL ELEMENTS 
REACTOR CHANNELS 
REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR COMPONENTS/DESIGN 
Srss and the static coefficient methods for seismic resistant design 
of equipment and structures, 3:2 
REACTOR COMPONENTS/NONDESTRUCTIVE bes op 
Nondestructive testing development program. Quarterly progress 
report for period ending December 31, 1977 (LMFBR) 3:28268 
(ORNL-5385) 
Report on the non-destructive testing conference, 3:28349 
REACTOR COMPONENTS/SEISMIC E) 
Simulation techniques in seismic qualification of category i 
auxiliary equipment, 3:28467 
Srss and the static coefficient methods for seismic resistant design 
of equipment and structures, 3:2 
REACTOR COMPONENTS/STRESS ANALYSIS 
Experimental mechanics and nuclear power, 3:28344 
REACTOR COMPONENTS/WELDED JOINTS 
Acoustic emission analysis investigations of the behaviour of 
materials during welding, 3:28343 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe running of 
a nuclear reactor.) 
Control of PWR-type nuclear power plants, 3:28379 
Hydraulic system for nuclear reactors with hydraulically driven 
control rods (Patent), 3:28385 
REACTOR CONTROL SYSTEMS/DESIGN 
Abnormal state detecting apparatus utilizing control rod for use in 
nuclear reactor (Patent; BWR), 3:28373 
Control system for a nuclear power producing unit (Patent; 
PWR), 3:28375 
REACTOR CONTROL SYSTEMS/MATHEMATICAL 
MODELS 
Adaptive nuclear reactor control without explicit identification, 
3:28381 
REACTOR CONTROL SYSTEMS/TECHNOLOGY 
ASSESSMENT 
Assessment of technologies essential to the application of 
advanced systems for process control. Research project TPS 75- 
625-1,2,3. Final report, 3:28372 (EPRI-NP-640) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
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REACTOR COOLING SYSTEMS 
See also DIRECT CYCLE COOLING SYSTEMS 
PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 
SECQNDARY COOLANT CIRCUITS 

System for cooling the upper wall of a nuclear reactor vessel 

(Patent; LMFBR), 3:28271 (ANL-Trans-1119) 
REACTOR COOLING SYSTEMS/DESIGN 

Influence of scale size and fluid thermal properties in simulating 
LMFBR outlet plenum behavior, 3:28297 

Nuclear reactors (Patent; LMFBR), 3:28276 

REACTOR COOLING SYSTEMS/FLOWMETERS 

Two-phase flow measurement by pulsed neutron activation 

techniques, 3:28330 (ANL-NUREG-CT-78-17) 
REACTOR COOLING SYSTEMS/PIPES 

Experimental study of plastic responses of pipe elbows, 3:28332 
(ORNL/NUREG-24) 

High-temperature piping design technology. Quarterly technical 

progress report, July-September 1977 (LMFBR), 3:28252 (AI- 
DOE-13214) 

Low cycle fatigue evaluation of primary piping materials in a 
BWR environment, 3:28185 (GEAP-20244) 

Pipe and tubing for nuclear and other special applications (ASME 
SA-655 with additional requirements), December 1977, 3:28305 
(RDT-M-3-34T(12-77)) 

REACTOR COOLING SYSTEMS/PUMPS 
Automatic device for liquid vapor pressure control above 
elasticity limit, 3:28351 
REACTOR COOLING SYSTEMS/VALVES 
Nuclear reactor facility (Patent), 3:28357 
REACTOR CORE DISRUPTION/HEAT TRANSFER 

Experimental study of a horizontal layer of fluid with volumetric 

heating and unequal surface temperatures, 3:28477 
REACTOR CORE DISRUPTION/MATHEMATICAL MODELS 

Reactor Development Program. Progress report (LMFBR), 
3:28422 (ANL-RDP-64) 

Reactor development program progress report, Jan 1978 
(LMFBR), 3:28423 (ANL-RDP-67) 

REACTOR CORE RESTRAINTS/STRESS ANALYSIS 
Reactor Development Program. Progress report (LMFBR), 
3:28422 (ANL-RDP-64) 
REACTOR CORES/DESIGN 
—— pressurized-water reactor and steam generator (Patent), 
REACTOR CORES/FLANGES 
Nuclear he plant (Patent), 3:28356 
REACTOR CORES/HEAT TRANSFER 

Development of a computer program for reactor core thermal 
hydraulics: finite differencing in a 3-D staggered mesh suitable 
for irregular boundary applications, 3:28316 (ANL-CT-76-54) 

REACTOR CORES/HYDRAULICS 

Development of a computer program for reactor core thermal 
hydraulics: finite differencing in a 3-D staggered mesh suitable 
for irregular boundary applications, 3:28316 (ANL-CT-76-54) 

REACTOR CORES/NEUTRON DOSIMETRY 

Reactor core dosimetry standards, 3:28322 
REACTOR CORES/SEISMIC EFFECTS 

> cee of a block type nuclear reactor core (HTGR), 
REACTOR CORES/TEMPERATURE DISTRIBUTION 

Measurements of subassembly and core temperature distributions 
in an LMFBR, 3:28472 

REACTOR CORES/TEMPERATURE GRADIENTS 
Experimental study of a horizontal layer of fluid with volumetric 
heating and unequal surface temperatures, 3:28477 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
See also LOOSE PARTS MONITORING 
REACTOR INSTRUMENTATION/IONIZATION CHAMBERS 

Procedures and instructions for fabrication, assembly, and test of 
PCP III multisection ionization chamber (Q-2633) for reactor 
control, 3:28334 (ORNL/TM-5835) 

REACTOR INSTRUMENTATION/SEISMIC EFFECTS 

Guidelines for determining the seismic input and qualifying valves 
and locally mounted instruments, 3:28181 

REACTOR INTERNALS/FASTENERS 
Nuclear core region fastener arrangement (Patent; PWR), 3:28211 
REACTOR INTERNALS/MECHANICAL VIBRATIONS 

Flow-induced vibration for light water reactors. Progress report, 

December 1976-May 1977, 3:28184 (COO/4175-1) 
REACTOR KINETICS/ALGORITHMS 

Optimal control algorithm for nuclear reactor load cycling 

(CANDU), 3:28246 
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REACTOR KINETICS/FINITE DIFFERENCE METHOD 

Development of a computer program for reactor core thermal 
hydraulics: finite differencing in a 3-D staggered mesh suitable 
for irregular boundary applications, 3:28316 (ANL-CT-76-54) 

REACTOR (CE PARAMETERS 

Compendium of energy-dependent sensitivity profiles for the 
TRX-2 thermal lattice, 3:28320 (ORNL-5336) 

Progress in the development of a reactivity capability in the SAM- 
CE system for validating fuel management codes. Interim 
one 3:28317 (EPRI-NP-638) 

OR LATTICE PITCH 
See REACTOR LATTICE PARAMETERS 
REACTOR LICENSING 

Power Reactor Docket Information, 3:28301 (NUREG/PRDI-78/ 

2 


Power Reactor Docket Information, 3:28302 (NUREG/PRDI-78/ 


3) 
REACTOR LICENSING/LEGAL ASPECTS 

Federal/State regulatory permitting actions in selected nuclear 
power station licensing cases, 3:28304 (PB-272499) 

REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
REACTOR MATERIALS/DOSIMETRY 

Standardization of dosimetry and damage analysis work for U.S. 

Oat FBR, and MFR development program, 3:28187 (HEDL- 
A-1374) 
REACTOR MATERIALS/FATIGUE 

Low cycle fatigue evaluation of primary piping materials in a 
BWR environment, 3:28185 (GEAP-20244) 

REACTOR MATERIALS/MECHANICAL PROPERTIES 

Characterization of ESR and VAR 2-1/4Cr-1Mo alloy tubing 
(LMFBR), 3:28267 (NEDM-14145) 

REACTOR MATERIALS/MECHANICAL TESTS 
High temperature structural design technology: validation. 
uarterly progress report for period ending November 30, 1977 
(Inelastic behavior and strain tolerances of stainless steel 304 
and 316 components for LMFBR and FFTF), 3:28270 (WARD- 
HT-3045-31) 
REACTOR MATERIALS/OXIDATION 

Effect of steam oxidation on strength, elastic modulus, and strain 

at fracture of graphite 2020 (HTGR), 3:28231 (GA-A-14651) 
REACTOR MATERIALS/PERFORMANCE TESTING 

Reactor development program progress report, Jan 1978, 3:28423 
(ANL-RDP-67) 

REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 

Assessment of grade H-451 graphite for replaceable fuel and 
reflector elements in HTGR, 3:28232 (GA-A-14690) 

Behaviour of materials in fast reactors, 3:28279 

Radiation effects in Boiling Water Reactor pressure vessel steels, 
3:28188 (NEDO-21708) 

Standardization of dosimetry and damage analysis work for U.S. 
LWR, FBR, and MFR development program, 3:28187 (HEDL- 
SA-1374) 

REACTOR MATERIALS/RESEARCH PROGRAMS 

Component and Systems Development Program. Quarterly 

progress report for the period ending September 30, 1977 
(HTGR), 3:28230 (GA-A-14624) 
REACTOR MATERIALS/TENSILE PROPERTIES 

Assessment of grade H-451 graphite for replaceable fuel and 
reflector elements in HTGR, 3:28232 (GA-A-14690) 

REACTOR MATERIALS/THERMAL CONDUCTIVITY 

Assessment of grade H-451 graphite for replaceable fuel and 

reflector elements in HTGR, 3:28232 (GA-A-14690) 
REACTOR NOISE/CALCULATION METHODS 

Noise diagnostics for safety assessment. Quarterly progress report, 
October-December 1977 (BWR; PWR), 3:28446 (ORNL/ 
NUREG/TM-176) 

REACTOR NOISE/ON-LINE MEASUREMENT SYSTEMS 

Machine recognition of abnormal behavior in nuclear reactors, 
3:28378 

System for unattended surveillance of nuclear reactor behavior, 
3:28370 (CONF-771205-2) 

REACTOR PROTECTION SYSTEMS/DESIGN 

Effect of design peculiarities on temperature conditions and 
service life of the drive and connecting pipe of the control and 
—— system of the water-cooled reactors WWER-440, 

:28380 
REACTOR SAFETY 

(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 
See also REACTOR SAFETY EXPERIMENTS 

Design considerations for the U.S. Nuclear Regulatory 
Commission for the construction of nuclear power generating 
stations in the ocean, 3:28389 

REACTOR SAFETY/RESEARCH PROGRAMS 

GCR safety program. Quarterly progress report for the period 

ending December 31, 1977, 3:28435 (GA-A-14803) 





JUNE 30, 1978 


January 1978 monthly highlights for Office of Nuclear Regulatory 
Research Programs at Oak Ridge National Laboratory, 3:28447 
(ORNL/NUREG/TM-189) 

Physics of reactor safety. Quarterly report, July-September 1977 
(LMFBR), 3:28421 (ANL-77-92) 

REACTOR SAFETY/TEST FACILITIES 
Design considerations for epithermal pulse reactors, 3:28451 
(SAND-77-1470) 
REACTOR SAFETY EXPERIMENTS 
See also ECCS 
REACTOR SAFETY EXPERIMENTS/MANAGEMENT 

Poor management of a nuclear light water reactor safety project, 

3:28431 (EMD-76-4) 
REACTOR SIMULATORS 

Mathematical model of a nuclear power plant with water-cooled 
WWER-440 reactor blocks for the development of computer- 
based training facilities, 3:28225 

REACTOR SIMULATORS/DESIGN 

Engineered safeguards systems and method in nuclear power plant 

training simulator (Patent; PWR), 3:28214 
REACTOR SITES/BIBLIOGRAPHIES 

Power plant siting (a bibliography with abstracts). Report for 

1964-Sep 77, 3:28388 (NTIS/PS-77/0868) 
REACTOR SITES/SEISMOLOGY 
Review of potential technology for the seismic characterization of 
nuclear energy centers, 3:28426 (BNWL-2396) 
REACTOR SITING 
See SITE SELECTION 
REACTOR TECHNOLOGY 
Basic nuclear engineering (Book), 3:28326 
REACTOR TECHNOLOGY/RESEARCH PROGRAMS 

Reactor technology. Progress report, July-September 1977, 
3:28319 (LA-7137-PR) 

REACTOR TECHNOLOGY/STANDARDS 

Index of U.S. nuclear standards. Special pub. (final), 3:28303 (PB- 
272047) 

REACTOR VESSELS/CLOSURES 

Adsorption seal for nuclear reactors (Patent; HTGR; LMFBR), 
3:28273 

Heat insulating system for the horizontal closing surfaces for a 
liquid metal cooled nuclear reactor (Patent), 3:28272 (ANL- 
Trans-1120) 

Nuclear reactor core servicing apparatus (Patent; LMFBR), 
3:28274 

Rotating plug bearing and seal (Patent; LMFBR), 3:28285 

REACTOR VESSELS/REACTOR COOLING SYSTEMS 

System for cooling the upper wall of a nuclear reactor vessel 
(Patent; LMFBR), 3:28271 (ANL-Trans-1119) 

REACTOR VESSELS/THERMAL INSULATION 

Heat-insulated device, for insulating the top part of the annular 
space between the main vessel and the safety vessel of a fast- 
neutron reactor (Patent; LMFBR), 3:28283 

RECREATIONAL AREAS/MANAGEMENT 

Energy manual for parks: a handbook for interpreters and 

naturalists, 3:28545 
RECREATIONAL AREAS/MANUALS 

Energy manual for parks: a handbook for interpreters and 

naturalists, 3:28545 
RECREATIONAL AREAS/TOPOLOGICAL MAPPING 

Application of a composite computer mapping system to 
environmental impact analysis and recreational land 
management in northwestern New Mexico, 3:29371 (ORNL- 
5304) 

RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING (FUEL) 
See REPROCESSING 
REFORMER PROCESSES 
ee reforming process and catalyst (Patent), 
2781 


REFRIGERATORS 
See also THERMOELECTRIC REFRIGERATORS 
REFRIGERATORS/ENERGY EFFICIENCY 
NBS appliance program, 3:28570 (CONF-770870-) 
REFRIGERATORS/RESEARCH PROGRAMS 
Final report on NRIP-funded magnetic refrigerator development 
project, July 1, 1975-October 1, 1977 (New Research Initiatives 
Program (NRIP)), 3:29012 (LA-7111-MS) 
REFUELING WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
REFUSE DERIVED FUELS/COMBUSTION 
Full scale testing of energy production from solid waste, 3:28816 


RESIDENTIAL SECTOR/ENERGY CONSERVATION 


Recovery of energy from solid waste at Army installations. 
Technical manuscript, 3:29135 (AD-A-044814) 
REFUSE DERIVED TUELS/ENVIRONMENTAL EFFECTS 
oo effects of burning solid waste as fuel, 3:27967 (IS- 
-124 
REGENERATIVE FUEL CELLS/OFF-PEAK ENERGY 
STORAGE 
Hydrogen-chlorine energy storage system, 3:28680 (BNL-23670) 
REGENERATIVE FUEL CELLS/RESEARCH PROGRAMS 
Hydrogen-chlorine energy storage system, 3:28680 (BNL-23670) 
REGULATIONS 
See also POLLUTION REGULATIONS 
State utility commissioners, 1978 (Analysis of precipitous turnover 
in past 5 years), 3:28594 
REINDEER 
See DEER 
REINFORCED MATERIALS 
See also REINFORCED PLASTICS 
REINFORCED MATERIALS/FABRICATION 
Guidelines for the generation and use of data in military handbook 
17A. Part I, 3:28 08 (AD-A-043914) 
REINFORCED MATERIALS/MECHANICAL PROPERTIES 
Guidelines for the generation and use of data in military handbook 
17A. Part I, 3:28908 (AD-A-043914) 
REINFORCED MATERIALS/PHYSICAL PROPERTIES 
Guidelines for the generation and use of data in military handbook 
17A. Part I, 3:28908 (AD-A-043914) 
REINFORCED PLASTICS/FILLERS 
Additives for plastics. Pt. 1. Reinforcing materials-carbon and 
graphite fibres, boron fibres, whiskers, titanium fibres, 3:28909 
RELA STIC PLASMA/MICROWAVE RADIATION 
Intense microwave generation by the negative-mass instability, 
3:29884 
RELIEF VALVES/DESIGN 
Industrial technique (Patent; PWR), 3:28217 
Shut-off and safety device for a live steam line in a pressurized 
water reactor (Patent), 3:28213 
REMOTE HANDLING EQUIPMENT/MEETINGS 
Proceedings of the 25th conference on remote systems 
technology, 3:29021 
RENEWABLE ENERGY SOURCES/GLOBAL ASPECTS 
Unconventional energy resources, 3:28647 
REPROCESSING 
See also PUREX PROCESS 
Importance of nuclear fuel rep ar 71036) 3:27875 (CONF-770387-) 
Why reprocess, 3:27886 (CONF-770323-6 
REPROCESSING/HEARINGS 
Nuclear fuel reprocessing and high-level waste disposal. Interim 
report, 3:27938 (NP-22894) 
REPTILES/ECOLOGY 
Model for baseline studies of taxonomic groups: based on “the 
reptiles and amphibians of the Savannah River Plant”, 3:29376 
(ORNL-5304) 
REPTILES/HABITAT 
Vertebrate population levels correlated with different land use 
practices on the INEL National Environmental Research Park, 
3:29372 (ORNL-5304) 
REPTILES/POPULATION DENSITY 
Vertebrate population levels correlated with different land use 
practices on the INEL National Environmental Research Park, 
3:29372 (ORNL-5304) 
REPTILES/TAXONOMY 
Model for baseline studies of taxonomic groups: based on “the 
reptiles and amphibians of the Savannah River Plant”, "3: 29376 
(ORNL-5304) 
REPUBLIC OF KOREA/COAL DEPOSITS 
Relationship between geologic time and plant fossils in the 
Mungyeong Coalfield, 3:27759 
REPUBLIC OF KOREA/URANIUM RESERVES 
Report of geophysical survey for uranium d its over Chubu 
Tunnel area, Samgoe Coal Mine area, and Soryong Coal Mine 
area, 3:27868 
RESERVOIR ROCK/PERMEABILITY 
Study of the geothermal reservoir underlying the East Mesa area, 
Imperial Valley, California. Monthly progress report No. 2, 
3:28103 (NP-22796) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL SECTOR/ELECTRIC POWER 
Fact book on major Texas electric utilities and the household 
sector: a socio-economic and demographic profile, 3:28626 
Power measurement in the household, 3: 386 of 
RESIDENTIAL SECTOR/ENERGY CONSERVATION 
Analysis of residential energy use, 3:28645 
Conservation investments as a gas utility supply option: 
preliminary analysis, 3:28613 (PB-272336) 
Energy and economic benefits of residential energy conservation 
if and D (Projections to year 2000), 3:28574 (ORNL/CON- 








RESIDENTIAL SECTOR/ENERGY CONSUMPTION 


Executive pore er! rn the development and testing of a home 
conservation curriculum guide: energy 
Saanamreation bn in the home, 3:28727 (TID-28205) 
age heny « Savers’ Pro : a little time can save a lot of 
money, 3:28573 (HCP/M60839-01) 
RNL residential ener energy use ee. — 28721 (CONF- _— 1) 
RESIDENTIAL SECTOR/ENERGY CONSUMPTIO 
Analysis of residential energy use, 3:28645 
Application analysis of solar total energy to the residential sector. 
ly technical status report, April 1-June 30, 1977, 3:28648 
(ALO/3787-1) 
Model of residential energy use (For es 1970 to 2000), 3:28644 
RESIDENTIAL SECTOR/ENERGY DEMAND 
Model of residential energy use (For period 1970 to 2000), 3:28644 
ORNL residential energy use model, 3:28721 (CONF-780221-1) 
RESIDENTIAL SECTOR/OIL FURNACES 
How to improve the efficiency of your oil-fired furnace (Booklet 
from NBS), 3:28579 
RESIDENTIAL SECTOR/POWER DEMAND 
Electrical energy consumption in California: data collection and 
analysis, 3:28700 (UCID- 
RESIDENTIAL SECTOR/TOTAL ENERGY SYSTEMS 
Application analysis of solar total energy to the residential sector. 
ly technical status report, April 1-June 30, 1977, 3:28648 
(ALO/3787-1) 
RESIDUAL FUELS/COMBUSTION 
Heavy-fuel flame radiation in gas turbine combustors--exploratory 
results, 3:28752 
Marine fuels: their future and use aboard shi + 3:28743 
Principal regularities and approximate calculation of nitrogen 
formation durin phere oil combustion in boilers, 3:28165 
RESIDUAL FUELS/COMBUSTION PRODUCTS 
Process technology background for environmental assessment/ 
systems analysis utilizing residual fuel oil. Annual report May 
76-May 77, 3:27835 (PB-271962) 
RESIDUAL FUELS/ECONOMIC IMPACT 
Process technology background for environmental assessment/ 
systems analysis utilizing residual fuel oil. Annual report May 
76-May 77, 3. 27835 (PB-271962) 
RESIDUAL FUELS/ENVIRONMENTAL IMPACTS 
Process technology background for environmental assessment/ 
systems analysis utilizing residual fuel oil. Annual report May 
76-May 77, 3271 27835 (PB-271962) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 


(ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
RESONANCE PARTICLES 
See also MESON RESONANCES 
RESONANCE PARTICLES/MASS 
Heavy mass states, 3:29663 (BNL-23613) 
RESONANCE PARTICLES/PARTICLE WIDTHS 
Heavy mass states, 3:29663 (BNL-23613) 
RESOURCE CONSERVATION 
Resources, affluence, and conservation (Systematic relationship of 
the three), 3:28547 (CONF-770870-) 
RESOURCES 
Resources, affluence, and conservation (Systematic relationship of 
the three), 3:28547 (CONF-770870-) 
RESOURCES/INVENTORIES 
Approaches to natural resource inventory and analysis on the Oak 
Ridge Environmental Research Park, 3:29379 (ORNL-5304) 
National Environmental Research Park symposium: natural 
resource inventory, characterization, and analysis, 3:29369 
(ORNL-5304) 
Natural resource inventory and characterization at the Savannah 
River National Environmental Research Park: an overview of 
ansltl goals and design, 3:29375 (ORNL-5304) 
NSE MODIFYING FACTORS 
Interactions of lead, calcium, vitamin D, and nutrition in lead- 
burdened children, 3:29534 
REVERSE-FIELD PINCH/DESIGN 
RFX field system design, 3:29903 
RHENIUM FLUORIDES/CHARGE EXCHANGE 
Charge-transfer interactions between transition metal 
wa and xenon. Technical report, 3:28987 (AD-A- 
RHO PRIME RESONANCES 
See RHO-1600 RESONANCES 
RHO-1250 RESONANCES/PARTICLE PRODUCTION 
Electron pairs from antiproton-proton annihilation at CERN 
He pad in progress, branching ratio), 3:29660 
RHO-1600 RESONANCES/PARTICLE PRODUCTION 
x pee from antiproton-proton annihilation at CERN 
At, a branching ratio), 3:29660 
RHO 106 RESO PRODUCTION 
Inclusive cross section a ter so te and vector mesons in anti 
pp annihilations (Cross sections), 3:29691 
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Partial wave analysis of the reaction anti Pi = rho®rho®, wrho®, 
rho°f, and wf in the T(2200) a Se 3:29 
RHODE ISLAND/WIND POWER P 
Wind turbine generator system, Block Islan Island, Rhode Island. Draft 
environmental im: statement, 3:28108 (DOE/EIS-0006-D) 
/ 


RHODIUM COMPO CHEMICAL REACTIONS 
Transition metal chemistry under high carbon monoxide pressure: 
an infrared spec’ troscopic study of catalysis in the Fischer- 
aun ae joules, 3:27955 (SRO-933-2) 
(Residual heat removal.) 
RHR SYSTEMS/DESIGN 


Method of cooling the ceiling reflector in a nuclear reactor 
(Patent; HTGR), 3:28233 
(CHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 


See also COLUMBIA RIVER 
DELAWARE RIVER 
MISSISSIPPI RIVER 
RIVERS/ENVIRONMENTAL EFFECTS 
Assessing environmental effects of river fluctuation on the INEL 
National Environmental Research Park, 3:29395 (ORNL-5304) 


See FASTENERS 
ROADS/STATISTICS 
Highway statistics, 1975. Section 1. Vehicles, drivers and fuels. 
Annual report No. 31, 3:28516 (PB-271953) 
ROCKS 
See also RESERVOIR ROCK 
ROCKS/ELECTRIC CONDUCTIVITY 
Preliminary analysis of intrinsic fluid and rock resistivity in active 
hydrothermal systems, 3:28097 (COO-2763-1) 
ROCKS/SOLIDIFICATION 
Method for solidifying coal and/or rock (Patent), 3:27772 
ROCKY FLATS P’ /RADIATION MONITORING 
Com; al controlled direct air sample counting, 3:29360 (RFP- 
2435 
ROCKY FLATS PLANT/RADIOECOLOGICAL 
CONCENTRATION 


Iodine-129 in animal thyroids from Nevada and other western 
states. Final report, 3:29389 (PB-271637) 
ROOM AND PILLAR MINING/COMPARATIVE 
EVALUATIONS 
Comparative shortwall and room-and- — mining costs. 
Information circular, 3:27768 (PB-274072) 
ROTORS 
See also DARRIEUS ROTORS 
ROTORS/DESIGN 
Design of rotors of low-pressure cylinders of high-capacity steam 
turbines, 3:28145 
RUBIDIUM/FINE STRUCTURE 
Effect of the atomic core on the fine-structure splitting for excited 
nd and nf states of the alkali-metal atoms, 3:29602 
RUBIDIUM 81/ISOTOPE PRODUCTION 


Non-linear behavior of gas targets for isotope production, 3:28989 
RUBY LASERS/LASER ORS 
Resistance of dielectric Swen Py lead oxide and cryolite to laser 
radiation, 3:29105 (AD-A 
RUPTURE DISKS 
See RELIEF VALVES 


RURAL AREAS/AIR POLLUTION 
Ozone in clean remote atmospheres: concentrations and 
variabilities. Final report, 3:29339 (PB-272290) 
Regional trans ones and transformation of sulfur dioxide to sulfates 
in the United States, 3:29335 (PB-271927) 
RURAL AREAS/SOLID WASTES 
Improvements needed in the administration of Farmers Home 
Administration's Water and Waste Dis Program: 
Department of Agriculture, 3:28773 (PB-271715) 


S 


SAFEGUARDS 
See also DOMESTIC SAFEGUARDS 
IAEA SAFEGUARDS 
PHYSICAL PROTECTION DEVICES 


Crate counter for normal o oss (Plutonium analysis in 
radioactive wastes), 3:27937 (REP eRe )) 
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SAFEGUARDS/INTERNATIONAL COOPERATION 
Assessment of U.S. and international controls over the peaceful 
uses of nuclear energy, 3:27926 (CONF-770387-) 
SAFEGUARDS/MEETINGS 
Proceedings of the conference on international commerce and 
safeguards for civil nuclear power, 3:27917 (CONF-770387-) 
SAFEGUARDS/SYSTEMS ANALYSIS 
DYMAC demonstration program: Phase I experience, 3:27936 
(LA-7126-MS) 
Preliminary concepts for materials measurement and accounting in 
critical facilities, 3:27934 (LA-7028-MS) 
SAFEGUARDS/TECHNOLOGY ASSESSMENT 
Contributions of technology in the —— security and 
accounting for nuclear material, 3:27931 (CONF-770387-) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SALES 
See TRADE 
SALT DEPOSITS/DISSOLUTION 
Prediction of cavity growth by solution of salt around boreholes, 
3:27905 (IITRI-C-63 13-14) 
SALT DEPOSITS/PERMEABILITY 
omy and permeability of saliferous rocks, 3:29564 (ORNL-tr- 
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SAMARIUM 148 TARGET/OXYGEN 18 REACTIONS 
Observation of striking shape differences between 2:* angular 
distributions for heavy-ion-induced two-neutron stripping and 
pickup reactions in transitional samarium nuclei, 3:29777 
SAMARIUM 150 TARGET/CARBON 12 REACTIONS 
Observation of striking shape differences between 2;* angular 
distributions for heavy-ion-induced two-neutron stripping and 
ickup reactions in transitional samarium nuclei, 3:29777 
SAMARIUM 150 TARGET/OXYGEN 16 REACTIONS 
Observation of striking shape differences between 2:* angular 
distributions for heavy-ion-induced two-neutron stripping and 
pickup reactions in transitional samarium nuclei, 3:29777 
SAMPLERS 
See also AIR SAMPLERS 
Device for gas sampling from a reactor (Patent), 3:28358 
SAMPLERS/REMOTE CONTROL 
Mars Viking Surface Sampler Subsystem, 3:29035 
SAN FRANCISCO BAY/AIR POLLUTION 
Air quality modeling study to analyze the impact of various SO2 
control strategies on ambient air quality in the San Francisco 
Bay area. Final report, 3:29342 (PB-274472) 
SAND/NONDESTRUCTIVE ANALYSIS 
Statistically designed experiment to determine the effect of non 
homogeneity on NDA measurements for plutonium (Segmented 
Gamma-Scan Assay System), 3:28942 (ARH-SA-297) 
SANDIA LABORATORIES/COMPUTERS 
Role of the company-wide computer committee (a case history at 
Sandia Labs.), 3:29988 (CONF-770937-) 
SANDIA LABORATORIES/DARRIEUS ROTORS 
Vertical axis wind turbine status, 3:28115 (SAND-78-0397C) 
SANITARY LANDFILLS/WELL DRILLING 
Case study of the Los Angeles County Palos Verdes landfill gas 
ry ae project. Report for Oct 74-Jul 76, 3:27960 (PB- 
272241 
SARGASSO SEA/EDDY CURRENTS 
Large cyclonic rings from the Northeast Sargasso Sea, 3:29565 
SATELLITES/DESIGN 
Orbital construction demonstration study. volume 1: executive 
summary. Final report (OCDA construction facility for large 
structures in orbit), 3:28008 (N-77-28151) 
SATELLITES/ELECTRIC POTENTIAL 
Rapid variations in spacecraft potential. Air force surveys in 
geophysics (As great as -20,000 V), 3:29598 (AD-A-046350) 
SATELLITES/SOLAR CELL ARRAYS 
Orbital construction demonstration study. Volume 3: requirements 
document. Final report, 3:27987 (N-77-28153) 
SATELLITES/SPECIFICATIONS 
Orbital construction demonstration study. Volume 3: requirements 
document. Final report, 3:27987 (N-77-28153) 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE STORAGE 
Radiolytic gas production from concrete containing Savannah 
River Plant waste, 3:27904 (DP-1464) 
SAVANNAH RIVER PLANT/RESEARCH PROGRAMS 
Natural resource inventory and characterization at the Savannah 
River National Environmental Research Park: an overview of 
program goals and design, 3:29375 (ORNL-5304) 
Overview of environmental research at the Savannah River 
Laboratory, 3:29377 (ORNL-5304) 
SCALAR MESONS/PARTICLE WIDTHS 
Heavy B anti B narrow resonances (SU-6 grous), 3:29736 
SCALAR MESONS/PRODUCTION MECHANISMS 
Heavy B anti B narrow resonances (SU-6 ete 3:29736 
SCANDIUM 45 TARGET/NEUTRON REACTIONS 
Much ado about nothing: deep minima in “Sc and °*Fe total 
neutron cross sections (0.4 to 1000 KeV), 3:29772 


SEAWEEDS/ANAEROBIC DIGESTION 


SCANDIUM 46/ENERGY LEVELS 
Much ado about nothing: deep minima in “Sc and **Fe total 
neutron cross sections, 3:29772 
SCAVENGING (ATMOSPHERIC) 
See WASHOUT 
SCHOOL BUILDINGS/ENERGY CONSERVATION 

Establishment of an energy conservation management program in 
Illinois schools, 3:28732 (PB-271730) 

Georgetown University coal using-integrated community energy 
system (GU/CU-ICES) demonstration project. Phase I. 
Detailed work management plan. Final report, August 1977- 
January 1978, 3:28731 (COO/4488-1) 

SCHOOL BUILDINGS/ENERGY CONSUMPTION 

Commercial energy use: a disaggregation by fuel, building type, 
and end use, 3:28733 (ORNL/CON-/4) 

SCHOOL BUILDINGS/ICES 

Georgetown University coal using-integrated community energy 
system (GU/CU-ICES) demonstration project. Phase I. 
Detailed work management plan. Final report, August 1977- 
January 1978, 3:28731 (COO/4488-1) 

SCHOOL BUILDINGS/SOLAR CELL ARRAYS 

Conceptual design and system analysis of photovoltaic systems. 
Volume III. Appendices. Final report, June 1975-March 1977, 
3:28007 (ALO/3686-14(Vol.3)(App.)) 

SCHOOL BUILDINGS/SOLAR COOLING SYSTEMS 

Lessons learned from Atlanta (Towns) solar experiment (Towns 

Elementary School), 3:28058 
SCHOOL BUILDINGS/SOLAR HEATING SYSTEMS 

Lessons learned from Atlanta (Towns) solar experiment (Towns 

Elementary School), 3:28058 
SCHOTTKY BARRIER DIODES/SUPERCONDUCTING 
JUNCTIONS 
Development of millimeter-wave super schottky mixer diodes. 
Progress report 1 July 1975-30 September 1976, 3:29009 (AD-A- 
044276) 
SCREW INSTABILITY 

See HELICAL INSTABILITY 
SCREWS 

See FASTENERS 
SCRUBBERS/PERFORMANCE TESTING 

Dual alkali test and evaluation program. Volume III. Prototype 
test program--Plant Scholz. Final report May 73-Apr 77, 
3:28161 (PB-272109) 

SCRUBBERS/SLUDGES 

Disposal of by-products from nonregenerable flue gas 
desulfurization systems: second progress report. Report for Nov 
72-Nov 75, 3:29383 (PB-271728) 

SCYLLAC DEVICES/STABILIZATION 

Final analysis of the engineering data on the Scyllac feedback 

stabilization experiment, 3:29934 
SEA BED/SEDIMENTS 

Sound velocities in calcareous oozes and chalks from sonobuoy 

data: Ontong Java plateau, western equatorial Pacific, 3:29566 
SEALING MATERIALS/PERFORMANCE TESTING 

Development of electrical and electrochemical probes for down 
hole and in-line chemical analysis of high pressure, high 
temperature geothermal fluids. Interim report: period ending 
October 1977, 3:28102 (PNL-2459) 

SEALS/DESIGN 

Nozzle seal (Patent; PWR), 3:28215 
SEALS/POPULATION DYNAMICS 

Analysis of the dynamics of a Weddell seal population, 3:29458 
SEAS 

See also ATLANTIC OCEAN 
PACIFIC OCEAN 

SEAS/DESIGN 

Rotating plug bearing and seal (Patent; LMFBR), 3:28285 
SEAS/POLLUTION 

Fate and effects of petroleum hydrocarbons in marine ecosystems 
and organisms, 3:29412 

SEAWATER/CHEMICAL REACTIONS 

Dispersal and alteration of oil discharged on a water surface, 
3:29415 

Hydrocarbons in the water column (Molecular basis of water- 
hydrocarbon interaction), 3:29414 

SEAWATER/NEUTRON TRANSPORT 

Cosmic ray induced neutron background sources and fluxes for 
geometries of air over water, ground, iron, and aluminum, 
3:29571 

SEAWATER/WATER POLLUTION 

Arctic hydrocarbon biodegradation, 3:29434 

Factors affecting the retention of a petroleum hydrocarbon by 
marine planktonic copepods, 3:29435 

Hydrocarbons in the water column (Molecular basis of water- 
hydrocarbon interaction), 3:29414 

Studies on petroleum biodegradation in the arctic, 3:29433 

SEAWEEDS/ANAEROBIC DIGESTION 
Ocean Food and Energy Farm Project, 3:28005 








SEAWEEDS/CULTIVATION TECHNIQUES 


SEAWEEDS/CULTIVATION TECHNIQUES 
Ocean Food and Energy Farm Project, 3:28005 
SEBACEOUS GLANDS 
See SKIN 
SECONDARY COOLANT CIRCUITS/RADIOACTIVITY 
TRANSPORT 
Iodine behavior in a PWR cooling system following a postulated 
steam generator tube rupture accident, 3:28205 G-0409) 
SECONDARY COOLANT CIRCUITS/RELIEF VALVES 
Shut-off and safety device for a live steam line in a pressurized 
water reactor (Patent), 3:28213 
SECONDARY EMISSION DETECTORS/OPTICS 
Optical study for an ion detector with energy-independent 
sensibility, 3:29252 (UCRL-Trans-11301) 
SEDIMENTATION/CONTROL 
Onsite control of sedimentation utilizing the modified block-cut 
method of surface mining. Feasibility study Dec 74-Apr 76, 
3:27765 (PB-272244) 
SEDIMENTS/CHEMICAL ANALYSIS 
Sediment hydrocarbons as environmental indicators in the 
northeast Gulf of Mexico, 3:29444 
SEDIMENTS/CONTAMINATION 
Fate of petroleum hydrocarbons from a No. 2 fuel oil spill in a 
seminat' estuarine environment (Oysters, clams), 3:29438 
SEDIMENTS/DATA ANALYSIS 
Interlaboratory calibration for the analysis of petroleum levels in 
sediment, 3:29439 
SEDIMENTS/ENVIRONMENTAL TRANSPORT 
Accelerometer system for mapping marine sediment instabilities, 
3:29559 (SAND- 78-0042C) 
SEDIMENTS/MEASURING METHODS 
Accelerometer system for mapping marine sediment instabilities, 
3:29559 (SAND-78-0042C) 
SEDIMENTS/POLLUTION 
Interlaboratory calibration for the analysis of petroleum levels in 
sediment, 3:29439 
SEDIMENTS/RADIOACTIVITY 
Studies on the concentrations of *°Fe in South Pacific Ocean 
water and marine organisms and in the Columbia River. 
oe report, July 1, 1976-June 30, 1977, 3:29449 (RLO-2231- 
1-11 


SEDIMENTS/WATER POLLUTION 
Intertidal sediment hydrocarbon levels at two sites on the Strait of 
Juan de Fuca, 3:29443 
Sediment hydrocarbons as environmental indicators in the 
northeast Gulf of Mexico, 3:29444 
SEEDLINGS/PHOTOPERIOD 
Photoperiodism in seedling strains of Lemna perpusilla: juvenility 
without obvious morphological correlates, 3:29484 
SEISMIC EFFECTS/SIMULATION 
Simulation techniques in seismic qualification of category i 
auxiliary a, 3:28467 
SELENIUM/, POLLUTION 
Characterization of trace element emissions from coal-fired power 
lants, 3:29344 (UCRL-80412) 
SELENIUM/BIOLOGICAL EFFECTS 
Effect of selenium on the brain uptake of methylmercury, 3:29524 
Interactions between cadmium, selenium, and glutathione 
peroxidase in rat testis, 3:29517 
SELENIUM/ECOLOG ICAL CONCENTRATION 
National survey of elements and radioactivity in fly ashes. 
Absorption of elements by cabbage grown in fly ash-soil 
mixtures, 3:29313 
SELENIUM/TISSUE DISTRIBUTION 
Binding of mercury and selenium in subcellular fractions of rat 
ae kidneys following separate and joint administration, 
SELENIUM ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
— ene spectra of CdTe/sub 1-x/Se/sub x/ crystals, 


3:28 
SELENIUM ALLOYS/RAMAN SPECTRA 
=> mes spectra of CdTe/sub 1-x/Se/sub x/ crystals, 
SELENIUM FLUORIDES/ATOM-MOLECULE COLLISIONS 
Collisional ionization between fast alkali atoms and selected 
hexafluoride molecules, 3:29625 
SEMICONDUCTOR DETECTORS 
See also SI SEMICONDUCTOR DETECTORS 
SURFACE BARRIER DETECTORS 
SEMICONDUCTOR DETECTORS/HEATING LOAD 
Estimating heat loads on thermoelectric coolers, 3:28661 
SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR LASERS 
SEMICONDUCTOR DEVICES/DATA 
Implementation of the Device Data Bank on the HDL-IBM 
computer. Technical report, 3:29270 (AD-A-046480) 
SEMICONDUCTOR DEVICES/HEATING LOAD 
Estimating heat loads on thermoelectric coolers, 3:28661 
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SEMICONDUCTOR DEVICES/PHYSICAL RADIATION 
EFFECTS 


Some aspects of using a —_ electron microscope for total 
dose testing. Final report, 3:29272 (PB-273634) 
SEMICONDUCTOR DEVICES/RADIATION HARDENING 
Implementation of the Device Data Bank on the HDL-IBM 
computer. Technical report, 3:29270 (AD-A-046480) 
SEMICONDUCTOR LASERS/HEATING LOAD 
Estimating heat loads on thermoelectric coolers, 3:28661 
SEMICONDUCTOR LASERS/PERFORMANCE 
Continuously tunable electron-beam-pumped semiconductor laser, 


SEMICONDUCTOR LASERS/RESEARCH PROGRAMS 
Electrooptical devices. Semiannual technical summary report 1 
Oct 76-31 Mar 77, 3:29060 (AD-A-046483) 
bg ante et Sy OR LASERS/TUNING 
Mode tunin, ulse lead-tin chalcogenide laser diodes, 3:29088 
SEMICOND' CT R MATERIALS 
(See also specific semiconductor materials.) 
SEMICONDUCTOR MATERIALS/CARRIER LIFETIME 
Photoconductivity null apparatus for the determination of 
minority carrier lifetime, 3:29131 
SEMICONDUCTOR MATERIALS/HALL EFFECT 
Sign of the Hall effect in hopping conduction, 3:29824 
SEMICONDUCTOR MATERIALS/ION IMPLANTATION 
Dechanneling by extended defects (Review, dislocations), 3:28895 
(SAND-77-1982C) 
SEMICONDUCTOR MATERIALS/PHOTOCONDUCTIVITY 
Photoconductivity null apparatus for the determination of 
minority carrier lifetime, 3:29131 
SEMICONDUCT OR MATERIALS/PHYSICAL RADIATION 


Dechanneling by extended defects (Review, dislocations), 3:28895 
(SAND-77-1982C) 
SEMICONDUCTOR MATERIALS/PLASMONS 
Plasmon-plasmon interactions, 3:29821 
SENSIBLE HEAT ree CE 
Fundamental studies on heat storage of solar energy, 3:28089 
/THERMAL ANALYSIS 


SENSIBLE HEAT STORAGE, 
Fundamental studies on heat storage of solar energy, 3:28089 
SEQUESTRENE 
See EDTA 
SERVICE WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
SEWAGE 


See LIQUID WASTES 
SEWAGE/WASTE PROCESSING 
Impact of sewage treatment and operations on sludge handling 
and disposal, 3:28779 
SEWAGE SLUDGE/ANAEROBIC DIGESTION 
Development and use of operations manual for anaerobic sludge 
digestion, 3:28809 
SEWAGE SLUDGE/COMBUSTION 
Combustion processing of sludge: potential health and nuisance 
considerations, 3:28808 
SEWAGE SLUDGE/COMPOSTING 
Markets study for composted sewage sludge in the Metropolitan 
Washington area: a case study, 3:28799 
Recent advances in compost technology, 3:28810 
Sludge composting: costs and market development, 3:28781 
Wastewater sludge composting: the market, 3:28794 
SEWAGE SLUDGE/ENVIRONMENTAL EFFECTS 
Potential for using sewage sludges and compost in mine 
reclamation, 3:28785 
Use of sewage sludge for land reclamation: a coal company’s point 
of view, 3:28786 
SEWAGE SLUDGE/HEALTH HAZARDS 
Assessment of potential health risks associated with land disposal 
of residual sludges, 3:28801 
Combustion processing of sludge: potential health and nuisance 
considerations, 3:28808 
Health and nuisance considerations: the basis of legal constraints 
in sludge management, 3:28800 
Management of sludge use on land, FDA considerations, 3:28784 
SEWAGE SLUDGE/INGESTION 
Health considerations relating to ingestion of sludge by farm 
animals, 3:28804 
SEWAGE SLUDGE/INJECTION 
ee of sludges using continuous subsurface injection, 
:28802 
SEWAGE SLUDGE/LEGAL ASPECTS 
Health and nuisance considerations: the basis of legal constraints 
in sludge management, 3:28800 
SEWAGE SLUDGE/MARKET 
Markets study for composted sewage sludge in the Metropolitan 
Washington area: a case study, 3:28799 
Pelletized sludge: resource recovery product, 3:28795 
Philorganic, 3:28797 
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Sludge composting: costs and market development, 3:28781 
Successful sewage sludge recycling through enrichment, 3:28796 

Wastewater sludge composting: the market, 3:28794 

What's in a name: Chicago's Nu Earth distribution program, 


3:28798 
SEWAGE SLUDGE/MATERIALS HANDLING 
Impact of sewage treatment and operations on sludge handling 
and dis , 3:28779 
SEWAGE SLUDGE/ODOR 
Odor nuisance in relation to sewage sludge disposal in Fulton 
County, Illinois, 3:28807 
SEWAGE SLUDGE/PELLETIZING 
Pelletized sludge: resource recovery product, 3:28795 
SEWAGE SLUDGE/POLLUTION REGULATIONS 
Combustion amen I of sludge: potential health and nuisance 
considerations, 3:28808 
SEWAGE SLUDGE/PYROLYSIS 
Full scale testing of energy production from solid waste, 3:28816 
SEWAGE SLUDGE/RAD IOSTE RILIZATION 
—_ ical effects Ff edi irradiation with high energy electrons, 
:29172 
Effects of heat, radiation, and thermoradiation on the filterability 
of sewage sludge, 3:27942 (SAND-76-0312 
Large scale electron treatment of MDC-Boston sludge: physical 
and chemical, 3:28806 
Recycling sewage solids as feedstuffs for cae 3:28803 
Sandia’s sludge irradiation program, 3:288 
SEWAGE SLUDGE/RAIL TRANSPORT 
Working with the railroad, 3:28787 
SEWAGE SLUDGE/RECYCLING 
Health considerations relating to ingestion of sludge by farm 
animals, 3:28804 
Incinerated municipal sewage sludge as a secondary resource for 
metals and phosphorus, 3:28815 
Recycling sewage solids as feedstuffs for livestock, 3:28803 
Successful sewage sludge recycling through enrichment, 3:28796 
What's in a name: Chicago's Nu Earth distribution program, 
3:28798 
SEWAGE SLUDGE/UNDERGROUND DISPOSAL 
Land application of sludges using continuous subsurface injection, 
3:28802 


Management of sludge use on land, FDA considerations, 3:28784 
SEWAGE SLUDGE/USES 
Institutional arrangements and marketing options of Metro 
Denver's sludge reuse plan, 3:28792 
Pelletized sludge: resource recovery product, 3:28795 
Philorganic, 3:28797 
Potential for using sewage sludges and compost in mine 
reclamation, 3:28785 
Public relations aspects of the Prairie Plan: a sewage sludge on 
land project, 3:28789 
Successful sewage sludge recycling through enrichment, 3:28796 
Two attempts at land reclamation: overkill and underkill, 3:28788 
Use of sewage sludge for land reclamation: a coal company’s point 
of view, 3:28786 
Wastewater sludge composting: the market, 3:28794 
SEWAGE SLUDGE/WASTE DISPOSAL 
Assessment of potential health risks associated with land disposal 
of residual sludges, 3:28801 
Combustion processing of sludge: potential health and nuisance 
considerations, 3:28808 
EPA's research, development and demonstration program for 
sludge ———— and disposal, 3:28817 
Impact o mir, — and operations on sludge handling 
and disposal, 3:2877 
Institutional ll between the agriculturalist and the 
municipality, 3:28791 
Odor nuisance in relation to sewage sludge disposal in Fulton 
County, Illinois, 3:28807 
Public relations aspects of the Prairie Plan: a sewage sludge on 
land project, 3:28789 
Recent advances in compost technology, 3:28810 
Two attempts at land reclamation: overkill and underkill, 3:28788 
SEWAGE SLUDGE/WASTE MANAGEMENT 
Beneficial uses program. Progress report, period ending June 30, 
1977 _— effects of radioactive wastes), 3:29487 (SAND- 
77-1839 
EPA's ~~ management program: new responsibilities and 
challenges, 3:28778 
EPA guidance on disposal of municipal sewage sludge onto land, 
3:28783 
Health and nuisance considerations: the basis of legal constraints 
in sludge management, 3:28800 
Institutional arrangements and marketing options of Metro 
Denver's sludge reuse plan, 3:28792 
Management of sludge use on land, FDA considerations, 3:28784 
Optimal integration of processes for sludge management, 3:28782 
Philorganic, 3:28797 


SHORT-LENS SPECTROMETERS 


Proceedings of the third national conference on sludge 
management, disposal, and utilization, 3:28777 
Sludge, public opinion, agencies, litigations, 3:28793 
Social and institutional considerations for choosing sludge 
management strategies, 3:28790 
SEWAGE SLUDGE/WASTE PROCESSING 
EPA's research, ee and demonstration program for 
sludge processing and disposal, 3:28817 
Operation of a pilot-scale diaphragm-type filter press, 3:28813 
= -the-Art for automation of sludge handling processes, 
:28811 
Total cost of heat treatment of wastewater sludges, 3:28812 
Waste activated sludge research, 3:28814 
SEWAGE SLUDGE/WASTE PROCESSING PLANTS 
Development and use of operations manual for anaerobic sludge 
digestion, 3:28809 
SEWAGE SLUDGE/WASTE TRANSPORTATION 
Economics of transport methods of sludge, 3:28780 
Se of sludges using continuous subsurface injection, 
3:288 
SEWAGE SLUDGE/WATER REMOVAL 
ae of a pilot-scale diaphragm-type filter press, 3:28813 
SEWAGE TREATMENT 


See WASTE PROCESSING 
SHEATHS (FUEL) 
See FUEL CANS 
SHIELDS/DESIGN 
Nuclear data development and shield design for neutrons below 60 
MeV, 3:29808 (LA-7159-T) 
SHIP PROPULSION REACTORS/FEASIBILITY STUDIES 
Maritime applications of an advanced gas-cooled reactor 
propulsion system, 3:28419 
Nuclear energy: a viable alternative, 3:28418 
SHIP PROPULSION REACTORS/REACTOR CORES 
— pressurized-water reactor and steam generator (Patent), 


17 
SHIP PROPULSION REACTORS/SPECIFICATIONS 
Maritime applications of — _——— gas-cooled reactor 
a, system, 3:284 
SHIP PROPULSION REACT ORS/STEAM GENERATORS 
— pressurized-water reactor and steam generator (Patent), 
:28417 
SHIPPINGPORT REACTOR/STEAM GENERATORS 
Shippingport Atomic Power Station steam generator tube damage 
and water chemistry control (1965-1975), 3:28207 (WAPD-TM- 
1309) 
SHIPPINGPORT REACTOR/WATER CHEMISTRY 
Shippingport Atomic Power Station steam generator tube 
and water chemistry control (1965-1975), 3:28207 (WAPD-TM- 
1309) 
SHIPS 
See also TANKER SHIPS 
SHIPS/FUEL CONSUMPTION 
Fouling control means fuel savings for the U.S. Navy, 3:29169 
Improvements in part load performance of marine steam turbines, 
3:28741 
Marine fuels: their future and use aboard ship, 3:28743 
SHIPS/LEGISLATION 
Costs of cargo preference, 3:28604 (PB-272025) 
SHIPS/MEETINGS 
Proceedings of the second ship technology and research (STAR) 
symposium, 3:29155 
SHIPS/MOORINGS 
Current advancement in automatic station-keeping, 3:29167 
SHIPS/PROPULSION 
Efficiency considerations for future marine gas turbines, 3: 28742 
Improvements in part load performance of marine steam 
3:28741 


Updating an ancient art: research and development toward 
modern wind powered —_ ships, 3:28111 
SHIPS/SURFACE CLEANIN! 
Fouling control means fuel savin; + tt for the U.S. Navy, 3:29169 
SHIVA FACILITY/CONTROL 
New isolation and control concept for large pulse power systems 
or common mode plus, 3:29962 
SHIVA FACILITY/POWER SUPPLIES 
Circuit and magnetic oy sis for a system of Faraday rotator coils 
driven by a two-s; our-rotor homopolar generator, 3:29940 
SHIVA FACILITY, RAY SOURCES 
Miniature x-ray = source for alignment and calibration of x-ray 
optics, 3:29958 (UCRL-79777) 
SHIVA FACILITY/X-RAY SPECTRA 
Miniature x-ray point source for alignment and calibration of x-ray 
optics, 3:29958 (UCRL-79777) 
SHOCK ABSORBERS/QUALITY 


ASSURANCE 
Analysis of desi — practices for snubbers (report 3) (PWR, BWR), 


3:28333 (ORNL/NUREG/TM-145) 
SHORT-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 








SHORTWALL MINING/COMPARATIVE EVALUATIONS 


SHORTWALL MINING/COMPARATIVE EVALUATIONS 

Comparative shortwall and room-and-pillar mining costs. 
formation circular, 3:27768 (PB-274072) 

SHOWER COUNTERS 

(Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers.) 

SHOWER COUNTERS/DESIGN 

Lead-Glass Wall “ey to the Spear Mark I Magnetic Detector, 


CE TESTING 
First test of a new shower detector, 3:29267 (SLAC-TN-76-7) 
SHRIMP/REPRODUCTION 
Accumulation of naphthalenes by grass shrimp: effects on 
tion, hatching, and larval growth, 3:29508 
HRIMP/ RESPIRATION 
” oman of naphthalenes by grass aie — on 
tion, hatching, and larval growth, 3 
SHRIMP/SURVIVAL TIME 
Molting and survival of king crab (Paralithodes camtschatica) and 
coonstripe shrimp (Pandalus hypsinotus) larvae exposed to cook 
inlet crude oil water-soluble fraction, 3:29510 
SI SEMICONDUCTOR DETECTORS 
See also LI-DRIFTED SI DETECTORS 
SI SEMICONDUCTOR DETECTORS/DESIGN 
High-range solid-state radiacmeter with digital display. Technical 
note, 3:29241 (AD-A-044283) 


”.. SUDDEN IONOSPHERIC DISTURBANCE 
GMA NEUTRAL/PARTICLE PRODUCTION 
“ae V°-production in anti pp interactions at 12 GeV/c 
(Preliminary results), 3:29699 
SIGMA-1385 RESONANCES/PARTICLE PRODUCTION 
— oven charmed particles in 14.75 GeV/c anti pp interactions, 
SILICA/GEOCHEMISTRY 
Brine chemistry: scaling and corrosion. Geothermal research 
study in the Salton Sea Region of California, 3:28100 (EQL- 
Memo-14) 
SILICA/HEALTH HAZARDS 
Health hazard evaluation determination report Number, 74-9-271, 
Wheeling Pittsburgh Steel Corporation, Steubenville, Ohio, 
3:29530 (PB-273836) 
SILICON/AUGER ELECTRON SPECTROSCOPY 
Valence-band Auger line shapes for Si surfaces: Simplified theory 
and corrected numerical results, 3:28931 
SILICON/CHEMICAL BO 
New phenomenon in the absorption of oxygen on silicon, 3:28927 
SILICON/CHEMISORPTI ON 
Nature of conduction-band surface resonances for Si(111) surfaces 
with and without chemisorbed overlayers, 3:28932 
SILICON/CRYSTAL GROWTH 
Large area silicon sheet by EFG. Annual progress report, October 
1, 1976-September 30, 1977, 3:27985 (ERDA/JPL/954355-77/3) 
SILICON/ION IMPLANTATION 
ee by extended defects (Review, dislocations), 3:28895 
(SAND-77-1982C) 
em | ri ee in materials using ion beams, 3:29605 (CONF- 
SILICON/PHYSICAL RADIATION EFFECTS 
Dechanneling by extended defects (Review, dislocations), 3:28895 
(SAND-77-1982C) 
SILICON/PRODUCTION 
a , fluidized bed silicon deposition process, 3:28913 (N- 
ee PROPERTIES 
ouace are in the absorption of oxygen on silicon, 3:28927 
INS/ELASTIC SCATTERING 


“Surface resonances in piaioenbeais heavy-ion scattering, 
SILICON 28 REACTIONS/INELASTIC SCATTERING 
——— ices in backward-angle heavy-ion scattering, 
SILICON 28 TARGET/DEUTERON REACTIONS 
Determination of angular-momentum transfers for (d, a) reactions 
using polarized beams, 3:29769 
SILICON ALLOYS/THERMOELECTRIC PROPERTIES 
— —— from high temperature of thermoelectric Ge-Si alloys, 
SILICON COMPOUNDS/THERMOELECTRIC PROPERTIES 
Material for direct thermoelectric energy conversion with a high 
— of merit (Mg2Si/sub x/Ge/sub y/Sn/sub 1-x-y/), 3: 28673 
SILICON IONS/ION-ATOM COLLISIONS 
Charge-state dependence of the mean K-shell fluorescence aunt 
of Si/su = py ions, 3:29628 
SILICON 10 S/X-RAY SPECTRA 
—— dependence of the mean K-shell fluorescence yields 
f Si/sup q+/ ions, 3:29628 
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SILICON NITRIDES/CHEMICAL RADIATION EFFECTS 
Ion-bombardment-induced transfer of H from N to Si in 
amorphous SisN, (N* and Ho*, thermal stability of transferred 
:28978 


H), 3:289 
SILICON NITRIDES/COMPATIBILITY 
Component and Systems Development Program. Quarterly 
ae gress report for the period ending September 30, 1977, 
:28230 (GA-A-14624) 
SILICON OXIDES/COMPATIBILITY 
Component and Systems Development Program. Quarterly 
ey report for the period ending September 30, 1977, 
:28230 (GA-A-14624) 
SILICON SOLAR CELLS/BIBLIOGRAPHIES 
Silicon solar cells. Volume 1. 1970-1975 (citations from the 
Engineerin 4 Index data base). Report for 1970-75 (200 
abstracts), 3:27990 (NTIS/PS-77/0957) 
SILICON SOLAR CELLS/COATINGS 
Investigation of test methods, material properties, and processes 
for solar cell encapsulants. Fifth quarterly a report, May 
12, 1976-August 12, 1977, 3:27986 (ERDA/JPL/954527- 71/3) 
SILICON SOLAR CELLS/COVERINGS 
Investigation of test methods, material properties, and processes 
for solar cell encapsulants. Fifth quarterly progress report, May 
12, 1976-August 12, 1977, 3:27986 (ERDA/JPL/954527-77/3) 
SILICON SOLAR CELLS/DESIGN 
Sandia Laboratories’ 1977 concentrator silicon solar cell: design, 
fabrication, and performance, 3:27996 (SAND-78-0239) 
SILICON SOLAR CELLS/FABRICATION 
Physical gry of solids, 3:28878 (ORNL-5328) 
SILICON SOLAR CELLS/PERFORMANCE 
Electrical characteristics of 2-omega-cm 0.046-cm-thick silicon 
solar cells as a function of intensity and temperature, 3:27988 
(N-77-28216) 
Sandia Laboratories’ 1977 concentrator silicon solar cell: design, 
fabrication, and performance, 3:27996 (SAND-78-0239) 
SILVER/THERMOELECTRIC PROPERTIES 
Thermoelectric power of noble metals, 3:28671 
SILVER ALLOYS/THERMOELECTRIC PROPERTIES 
Thermoelectric power of noble metals, 3:28671 
SILVER SELENIDES/THERMOELECTRIC PROPERTIES 
Research in thermoelectric properties of chalcogenides of the I 
group, 3:28670 
SILVER SULFIDES/THERMOELECTRIC PROPERTIES 
Research in thermoelectric properties of chalcogenides of the I 
group, 3:28670 
SILVER TELLURIDES/THERMOELECTRIC PROPERTIES 
Research in thermoelectric properties of chalcogenides of the I 
group, 3:28670 
SILVER-CADMIUM BATTERIES/BIBLIOGRAPHIES 
Silver cells (citations from the NTIS data base). Report for 1964- 
Nov 77, 3:28501 (NTIS/PS-77/1026) 
Silver cells (citation from the Engineering Index data base). 
Report for 1970-Nov 77, 3:28502 (NTIS/PS-77/1027) 
SILVER-ZINC BATTERIES/BIBLIOGRAPHIES 
Silver cells (citations from the NTIS data base). Report for 1964- 
Nov 77, 3:28501 (NTIS/PS-77/1026) 
Silver cells (citation from the Engineering Index data base). 
Report for 1970-Nov 77, 3:28502 (NTIS/PS-77/1027) 
SITE SELECTION/ENVIRONMENTAL IMPACTS 
Linear-programming approach to county-level energy-scenario 
disaggregation, 3:28519 (BNL-23508) 
SITES (REACTOR) 
See REACTOR SITES 
SKIMMERS/DESIGN 
Device for collecting light-weight substances floating on a liquid 
surface (Patent), 3:27827 
N 


See also HAIR 
SKIN/THERMAL CONDUCTION 
Thermal conductance of immersed prinniped and sea otter pelts 
before and after oiling with Prudhoe Bay crude, 3:29426 
SLAGS/USES 
Development of the Kansk-Achinsk fuel and power complex 
(KATEK) and related problems, 3:28767 
SLATIS-SIEGBAHN SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
SLUDGES/WASTE DISPOSAL 
Disposal of by-products from nonregenerable flue gas 
desulfurization systems: second progress report. Report for Nov 
72-Nov 75, 3:29383 (PB-271728) 
SLUDGES/WASTE PROCESSING 
Disposal of by-products from nonregenerable flue gas 
desulfurization systems: second progress report. Report for Nov 
72-Nov 75, 3:29383 (PB-271728) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
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SLURRY PIPELINES/COMPARATIVE EVALUATIONS 
Survey of cost of rail versus new i Sar for long distance 
transportation. Final report, 3:27773 (HCP/13461-01) 
SMELTING/ POLLUTIO: 
Generation of fumes simulatin, saiaien air pollutants. Final 
ogee ton To Jan 75- a pe - 3:29338 (PB-271989) 
SMO 


— Carlo in econ of turbulent atmospheric transport: 
pena pence with experimental data (SPC R code to calculate 
transport from stack emission), 3:29307 (CONF-771109- 


58) 
SODIUM/ATOM-MOLECULE COLLISIONS 
Collisional ionization between fast alkali atoms and selected 
hexafluoride molecules, 3:29625 
SODIUM/CORROSIVE EFFECTS 
Investigation of deposition and wear problems with hardfaced 


coatings for high temperature liquid = service, 3:29008 
SODIUM. ENERGY. LEVEL TRANSITI 


Sum-frequency generation via a rate 9 ~ transition in 
sodium, 3:29840 
SODIUM/FINE STRUCTURE 
Effect of the atomic core on the fine-structure splitting for excited 
nd and nf states of the alkali-metal atoms, 3: "29602 
SODIUM/FIRES 
Investigations into the sodium-steam surface interaction on a 


28466 
SODIUM CHLORIDES CHEMICAL REACTIONS 
Anodic behavior of calcium in aqueous sodium hydroxide/ 
chloride: (compilation of experimental data), 3:28509 (UCID- 


17740) 
SODIUM CHLORIDES/CRYSTAL STRUCTURE 
Porosity and permeability of saliferous rocks, 3:29564 (ORNL-tr- 


4506) 
SODIUM CHLORIDES/ELASTICITY 
Porosity and permeability of saliferous rocks, 3:29564 (ORNL-tr- 


4506) 
SODIUM CHLORIDES/THERMAL CONDUCTIVITY 
Porosity and permeability of saliferous rocks, 3:29564 (ORNL-tr- 
4506 


SODIUM COMPOUNDS/CHEMICAL REACTION KINETICS 
Thermochemical processes for hydrogen production by water 
decomposition. Progress report, December 31, 1976-December 
31, 1977, 3:27949 (COO/2747-3) 
SODIUM FLUORIDES/ARGON 40 REACTIONS 
Negative-pion production in relativistic heavy-ion collisions (0.4 
to 2.1 GeV/nucleon), 3:29675 
SODIUM FLUORIDES/CARBON 12 REACTIONS 
Negative-pion production in relativistic heavy-ion collisions (0.4 
to 2.1 GeV/nucleon), 3:29675 
SODIUM HYDROXIDES/CHEMICAL REACTIONS 
Anodic behavior of calcium in aqueous sodium hydroxide/ 
70) (compilation of experimental data), 3:28509 (UCID- 
17740 
SOILS/CHEMICAL ANALYSIS 
Fusion method for the measurement of plutonium in soils: single- 
laboratory evaluation and interlaboratory collaborative test. 
Report for 1 Jan 74-30 Sep 76, 3:28938 (PB-271965) 
SOILS/CONTAMINATION 
Fusion method for the measurement of plutonium in soils: single- 
laboratory evaluation and interlaboratory collaborative test. 
Report for 1 Jan 74-30 Sep 76, 3:28938 (PB-271965) 
SOILS/DENSITY 
Influence of base distance on range of measurement of gamma 
densimeters, 3:29269 (UCRL-Trans-11331) 
SOILS/IRRIGATION 
Pumping energy requirements for irrigation in California, 3:28751 
(UCRL-13788) 
SOILS/MONITORING 
Seafarer extremely low-frequency electromagnetic fields: Soil 
arthropod populations after long-term exposure under natural 
conditions. Technical report for 1976, 3:29541 (AD-A-043982) 
Soil survey techniques used to characterize the National 
— Research Park at Los Alamos, 3:29370 (ORNL- 


) 
SOILS/NEUTRON TRANSPORT 
Cosmic ray induced neutron background sources and fluxes for 
eometries of air over water, ground, iron, and aluminum, 
:29571 
SOILS/NONDESTRUCTIVE ANALYSIS 
Statistically designed experiment to determine the effect of non 
homogeneity on NDA measurements for plutonium (Segmented 
Gamma-Scan Assay System), 3:28942 (ARH-SA-297) 
SOILS/POWER DEMAND 
Pumping energy requirements for irrigation in California, 3:28751 
CRL-13788) 
SOILS/RADIOMETRIC ANALYSIS 
Quarterly report of the Department of Energy, Division of 
Operational and Environmental Safety: quality assurance 
program, 3:29309 (EML-337) 


SOLAR CELL ARRAYS/SOLAR CONCENTRATORS 


Quarterly report of the Department of Energy, Division of 
Operational and Environmental Safety: quality assurance 
program, 3:29310 (EML-337(App.)) 

SOILS/RADIONUCLIDE MIGRATION 

Concentration of thorium and rare earths by plants at different 

times during vegetation, 3:29386 (ORNL-tr-4592) 
SOILS/TOPOLOGICAL MAPPING 

Soil survey techniques used to characterize the National 
Environmental Research Park at Los Alamos, 3:29370 (ORNL- 
5304 


) 
SOLAR ABSORBERS/COATINGS 

Optical coatings for solar cells and solar collectors (a bibliography 
with abstracts). Report for 1964-N 77, 3:27991 (NTIS/PS-77/ 
1036) 

SOLAR ABSORBERS/REFLECTIVITY 
Spectral reflections of TiN/sub x/, and ZrN/sub x/, films as 
selective solar absorbers, 3:28085 
SOLAR ABSORBERS/SPECTRALLY SELECTIVE SURFACES 
Semiconductors in solar energy conversion, 3:27999 
SOLAR ACTIVITY 
See also SOLAR FLARES 
SOLAR PROMINENCES 
SOLAR WIND 
SOLAR X-RAY BURSTS 
SOLAR ACTIVITY/CORRELATIONS 

A summary of significant solar-terrestrial and interplanetary 
events during the retrospective world interval of 20 March-5 
May 1976, 3:29582 (AD-A-043897) 

SOLAR ACTIVITY/TABLES 

Solar-geophysical data number 395, July 1977. Part I. (prompt 
reports). Data for June 1977-May 1977, 3:29585 (PB-272163) 

Solar-geophysical data number 395, July 1977. Part II. 
(comprehensive reports). Data for January 1977-December 1976 
and miscellanea, 3:29586 (PB-272164) 

SOLAR AIR CONDITIONERS/DEMONSTRATION 

PROGRAMS 

Solar airconditioning study. Final report, 3:28027 (AD-A-043951) 

SOLAR AIR CONDITIONERS/DESIGN 
Solar water heating (and air conditioning) system, 3:28054 
SOLAR AIR CONDITIONERS/PERFORMANCE 

Possibilities of air conditioning of buildings by solar energy, 
3:28029 (CONF-770246- 

SOLAR AIR CONDITIONERS/RANKINE CYCLE ENGINES 

Application of turbomachinery in solar-assisted Rankine cooling 
systems, 3:28038 (LBL-6852) 

SOLAR AIR CONDITIONERS/TECHNOLOGY ASSESSMENT 

Solar airconditioning study. Final report, 3:28027 (AD-A-043951) 

SOLAR AIR CONDITIONERS/TURBOMACHINERY 

Application of turbomachinery in solar-assisted Rankine cooling 
systems, 3:28038 (LBL-6852) 

SOLAR AIR CONDITIONING/BIBLIOGRAPHIES 

Solar space heating and air conditioning. Volume | (citations from 
the NTIS data base). Report for 1964-75, 3:28040 (NTIS/PS-77/ 
0826) 

Solar space heating and air conditioning. Volume 2. 1976-august 
1977 (citations from the NTIS data base). Report for 1976-Aug 
77, 3:28041 (NTIS/PS-77/0827) 

Solar space heating and air conditioning. Volume 1. 1970-1975 
(citations from the Engineering Index data base). Report for 
1970-75, 3:28042 (NTIS/PS-77/0828) 

Solar space heating and air conditioning. Volume 2. 1976-August 
1977 (citations from the Engineering Index data base). Report 
for 1976-Aug 77, 3:28043 (NTIS/PS-77/0829) 

SOLAR CELL ARRAYS/COOLING SYSTEMS 

Optical concentrator and cooling system for photovoltaic cells 

(Patent), 3:27998 
SOLAR CELL ARRAYS/DESIGN 

Conceptual design and system analysis of photovoltaic systems. 
Volume III. Appendices. Final report, June 1975-March 1977, 
3:28007 (ALO/3686-14(Vol.3)(App.)) 

Solar generators-utilization of solar energy for electric generation, 
3:28009 (CONF-770246-) 

SOLAR CELL ARRAYS/ECONOMICS 

Conceptual design and system analysis of photovoltaic systems. 
Volume III. Appendices. Final report, June 1975-March 1977, 
3:28007 (ALO/3686-14(Vol.3)(App.)) 

SOLAR CELL ARRAYS/FABRICATION 

The 200 watts/kilogram solar array conceptual approach study. 
phase 2: assessment report for proof-of-concept experiments and 
halley’s comet concentrator array, 3:27989 (N-77-28580) 

SOLAR CELL ARRAYS/MECHANICAL TESTS 

The 200 watts/kilogram solar array conceptual approach study. 
phase 2: assessment report for proof-of-concept experiments and 
halley’s comet concentrator array, 3:27989 (N-77-28580) 

SOLAR CELL ARRAYS/SOLAR CONCENTRATORS 

Optical concentrator and cooling system for photovoltaic cells 

(Patent), 3:27998 





SOLAR CELL ARRAYS/SYSTEMS ANALYSIS 


SOLAR CELL ARRAYS/SYSTEMS ANALYSIS 
Conceptual design and system analysis o re systems. 
Volume III. Appendices. Final report, June 1975-March 1977, 
3:28007 (ALOY. 686-14(Vol. a App. »)) 
SOLAR CELL ARRAYS/USES 
Solar generators-utilization of solar energy for electric generation, 
3: 28009 (CONF-770246-) 
LAR CELLS 


See also CADMIUM SULFIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/COATINGS 
Optical coatings for solar cells and solar collectors (a bibliography 
with abstracts). Report for 1964-N 77, 3:27991 (NTIS/PS-77/ 


1036) 
SOLAR CELLS/PERFORMANCE 

Operation of the semiconductor-insulator-semiconductor (SIS) 
solar cell: Theory (Indium tin oxide on silicon; theory of 
operation), 3:27997 

SOLAR CELLS/PERFORMANCE TESTING 

Terrestrial photovoltaic power systems with sunlight 
concentration. Annual progress report, January 1, 1976- 
December 31, 1976, 3:27995 (SAND-77-7020) 

Terrestrial photovoltaic power ee with sunlight 
concentration. Semi-annual ess report, January 1, 1976- 
June 30, 1976, 3:27994 (SA D. 6-7008 

SOLAR CELLS/SOLAR CONCENTRATORS 

Terrestrial photovoltaic power systems with sunlight 
concentration. Annual progress report, January 1, 1976- 
December 31, 1976, 3: 27998, (SAND-77-7020) 

Terrestrial photovoltaic power ana with sunlight 
concentration. Semi-annual ess report, January 1, 1976- 
June 30, 1976, 3:27994 (SA D- 6-7008 

SOLAR CELLS/TECHNOLOGY ASSESSMENT 

Semiconductors in solar energy conversion, 3:27999 

SOLAR COLLECTORS 
See also CONCENTRATING COLLECTORS 
FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/COATINGS 

Optical coatings for solar cells and solar collectors (a bibliography 
— abstracts). Report for 1964-N 77, 3:27991 (NTIS/PS-77/ 
1036) 

SOLAR COLLECTORS/DESIGN 

Solar heating window cover (Patent), 3:28048 
SOLAR COLLECTORS/EFFICIENCY 

Calculation of radiation entering hot box solar unit, 3:28088 
SOLAR COLLECTORS/FEASIBILITY STUDIES 

Synthetic fuel production from solid wastes. Final report, 3:27961 

(PB-272423 

SOLAR COLLECTORS/MATERIALS 

— — in solar engineering systems, 3:28911 (CONF- 
SOLAR COLLECTORS/ORIENTATION 

Calculation of radiation entering hot box solar unit, 3:28088 
SOLAR COLLECTORS/SO TRACKING 

Solar collector control system (Patent), 3:28079 
SOLAR COLLECTORS/SPECTRALLY S 

SURFACES 

Possible selective solar photothermal absorber: Ni dendrites 
formed on Al surfaces by the CVD of Ni (CO), 3:28073 

SOLAR CONCENTRATORS 
See also FRESNEL LENS 
MIRRORS 
SOLAR REFLECTORS 

Terrestrial photovoltaic power systems with sunlight 
concentration. Annual progress report, January 1, 1976- 
December 31, 1976, 3:27995 (SAND-77- 7020) 

Terrestrial photovoltaic power systems with sunlight 
concentration. Semi-annual progress report, January 1, 1976- 
June 30, 1976, 3:27994 (SAND-76-7008) 

SOLAR CONCENTRATORS/DESIGN 

Optical concentrator and cooling system for photovoltaic cells 

(Patent), 3:27998 
SOLAR CONCENTRATORS/FUNCTIONAL MODELS 

Terrestrial solar thermal electric power system: development of 

basic model system, 3:28015 
SOLAR CONCENTRATORS/LIGHT PIPES 

Features of systems for transmission of concentrated solar 

radiation, 3:28086 
SOLAR CONCENTRATORS/PERFORMANCE 

Performance of cylindrical parabolic solar concentrators with flat 

absorbers, 3:28081 
SOLAR CONCENTRATORS/PERFORMANCE TESTING 
Terrestrial solar thermal electric power system: development of 
basic model system, 3:28015 
SOLAR CONCENTRATORS/USES 
Photostimulated thermal diffusion of lithium in silicon, 3:29251 
SOLAR COOLING SYSTEMS 
See also PASSIVE SOLAR COOLING SYSTEMS 
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SOLAR AIR CONDITIONING 
See SOLAR AIR CONDITIONERS 

Impact of solar heating and cooling on electric utilities. Final 

rt, 3:28044 (PB-271415) 
SOLAR COOLING SYSTEMS/BIBLIOGRAPHIES 

Solar space heating and air conditioning. Volume 1 (citations from 
the a data base). Report for 1964-75, 3:28040 (NTIS/PS-77/ 
0826) 

Solar space heating and air conditioning. Volume 2. 1976-august 
1977 (citations from the NTIS data base). Report for 1976-Aug 
77, 3:28041 (NTIS/PS-77/0827) 

Solar space heating and air conditioning. Volume 1. 1970-1975 
(citations from the Engineering Index data base). Report for 
1970-75, 3:28042 (NT 18/PS.7 /0828) 

Solar space heating and air conditioning. Volume 2. 1976-August 
1977 (citations from the En ring Index data base). Report 
for 1976-Aug 77, 3:28043 1S PS.71/0829) 

SOLAR COOLING SYSTEMS/DEMONSTRATION 

PROGRAMS 

Options for prot the use of solar energy in california 
buildings, 3:28039 (N-77-28582) 

SOLAR COOLING SYSTEMS/ECONOMICS 

Energy conservation via solar energy ap lication to multi-family 
and commercial structures. Volume VI. Economic analysis of 
energy conservation methods, 3:28045 (PB-271779) 

SOLAR COOLING SYSTEMS/FINANCIAL INCENTIVES 

Federal incentives for solar homes. an assessment of program 
options. Final report, 3:27982 (PB-272295) 

SOLAR COOLING SYSTEMS/GO POLICIES 

Federal incentives for solar homes. an assessment of program 
options. Final report, 3:27982 (PB-272295) 

SOLAR COOLING SYSTEMS/TECHNOLOGY ASSESSMENT 

Present technologies of solar heating, cooling and hot water 


supply in Japan, 3:28047 
SOLAR CORONA 


a data number 395, July 1977. Part I. (prom ~_ 
rts). Data for June 1977-May 1977, 3:29585 (PB-272163) 
sO DRYERS/DESIGN 
Solar drying for the tobacco industry, 3:28060 
LAR ONS/SPATIAL DISTRIBUTION 
Bidirectional anisotropies in solar cosmic ray events: evidence for 
magnetic bottles, 3:29587 
SOLAR ENERGY/COMMERCIALIZATION 
Solar energy applications centers: a strategy to facilitate the 
commercialization of solar energy in New England, 3:27973 
(HCP/M4007-01) 
SOLAR ENERGY/ENERGY POLICY 
Energy policy paper, 3:28646 
SOLAR ENERGY/INFORMATION CENTERS 
Solar energy applications centers: a strategy to facilitate the 
commercialization of solar energy in New England, 3:27973 
(HCP/M4007-01) 
SOLAR ENERGY/LEGISLATION 
Solar energy commercialization at the state level: the Florida solar 
energy water heater program, 3:28064 (PB-270158) 
SOLAR ENERGY/RESOURCE ASSESSMENT 
Unconventional energy resources, 3:28647 
SOLAR ENERGY CONVERSION 
Solar energy conversion through phase transformations (Based on 
electric potential when two hydrated ionic solids are in contact, 
one in solid phase and one molten phase), 3:27983 
SOLAR ENERGY CONVERSION/SOCIAL IMPACT 
Choices in the next energy and social revolution (For 
aw of solar as against nuclear fusion), 3:28649 (TID- 
28197 
SOLAR ENERGY CONVERSION/THERMOELECTRIC 
GENERATORS 
Conversion of solar energy into electrical power by means of the 
thermoelectric effect, 3:28000 
Overall efficiency of a solar collector using a Fresnel lens and 
thermoelectric module to generate electrical power, 3:28002 
Triangular electrode high power density thermopiles, 3:28001 
SOLAR FLARES/TAB 
Solar-geophysical data number 395, July 1977. Part I. (pro: 
reports). Data for June 1977- May 1977, 3:29585 (PB-272163) 
Solar-geophysical data number 395, July 1977. Part II. 
(comprehensive reports). Data for January 1977-December 1976 
and miscellanea, 3:29586 (PB-272164) 
SOLAR HEAT ENGINES/DESIGN 
Low temperature engine (Patent), 3:28069 
Solar differential temperature motor (Patent), 3:28070 
SOLAR HEAT ENGINES/STIRLING CYCLE 
Thermodynamic analysis and choice of optimal parameters of 
dynamic converter for solar energy plant, 3:28071 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
Final design review: multi-purpose Senior Center, solar heating 
and hot water system, 3:28046 (TID-28140) 
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Impact of solar heating and cooling on electric utilities. Final 
report, 3:28044 (PB-271415) 
SOLAR HEATING SYSTEMS/BIBLIOGRAPHIES 
Solar space heating and air conditioning. Volume | (citations from 


the NTIS data base). Report for 1964-75, 3:28040 (NTIS/PS-77/ 


0826) 

Solar space heating and air conditioning. Volume 2. 1976-august 
1977 (citations from the NTIS data base). Report for 1976-Aug 
77, 3:28041 (NTIS/PS-77/0827) 

Solar space — and air conditioning. Volume 1. 1970-1975 
(citations from the Engineering Index data base). Report for 
1970-75, 3:28042 (NTIS/PS-77/0828) 

Solar space heating and air conditioning. Volume 2. 1976-August 
1977 (citations from the Engineering Index data base). Report 
for 1976-Aug 77, 3:28043 (NTIS/PS-77/0829) 

SOLAR HEATING SYSTEMS/COMMERCIALIZATION 

Solar energy applications centers: a strategy to facilitate the 
ye en of solar energy in New England, 3:27973 
(HCP/M4007-01) 

SOLAR HEATING SYSTEMS/CONTROL SYSTEMS 

Method and control arrangement for a heating system including 

solar and fuel-fired heating apparatus (Patent), 3:28053 
SOLAR HEATING SYSTEMS/DEM ONSTRATION 

PROGRAMS 

Options for demonstrating the use of solar energy in california 
buildings, 3:28039 (N-77-28582) 

SOLAR HEATING SYSTEMS/DESIGN 

Method and control arrangement for a heating system including 
solar and fuel-fired heating apparatus (Patent), 3:28053 

Phillips experimental energy house-results and experience, 3:28030 
(CONF-770246-) 

Solar heated building structure (Patent; spherical building), 
3:28050 

SOLAR HEATING SYSTEMS/ECONOMICS 

Energy conservation via solar energy application to multi-family 
and commercial structures. Volume VI. Economic analysis of 
energy conservation methods, 3:28045 (PB-271779) 

Possibilities and limitations of the economy of solar heating, 
3:28036 (CONF-770246-) 

Solar heating: domestic applications, 3:28067 

SOLAR HEATING SYSTEMS/FINANCIAL INCENTIVES 

Federal incentives for solar homes. an assessment of program 
options. Final report, 3:27982 (PB-272295) 

SOLAR HEATING SYSTEMS/FLAT PLATE COLLECTORS 

Lessons learned from Atlanta (Towns) solar experiment (Towns 
Elementary School), 3:28058 

SOLAR HEATING SYSTEMS/FLUIDS 

Solar heat-light recovery system (Patent; phosphorescent particles 

in fluid stream for radiant energy transfer), 3:28051 
SOLAR HEATING SYSTEMS/GOVERNMENT POLICIES 

Federal incentives for solar homes. an assessment of program 

options. Final report, 3:27982 (PB-272295) 
SOLAR HEATING SYSTEMS/HEAT LOSSES 

Preliminary evaluation of a thermographic scanning device for 

energy conservation studies, 3:28695 (ASEC-78-1) 
SOLAR HEATING SYSTEMS/INSTALLATION 

MBB solar house-their structure, operation and experience, 
3:28033 (CONF-770246-) 

SOLAR HEATING SYSTEMS/OPERATION 

Buildings illustrated solar houses, 3:28056 

SOLAR HEATING SYSTEMS/PERFORMANCE 

Lessons learned from Atlanta (Towns) solar experiment (Towns 
Elementary School), 3:28058 

MBB solar house-their structure, operation and experience, 
3:28033 (CONF-770246-) 

as experimental energy house-results and experience, 3:28030 

CONF-770246-) 
Solac system of the Dornier/RWE solar house in Essen, 3:28031 
(CONF-770246-) 
SOLAR HEATING SYSTEMS/SIMULATION 
‘Tritherm’ heating system, 3:28049 
SOLAR HEATING SYSTEMS/TECHNOLOGY ASSESSMENT 

Present technologies of solar heating, cooling and hot water 

supply in Japan, 3:28047 
SOLAR HEATING SYSTEMS/THERMAL ENERGY STORAGE 

EQUIPMENT 

Solar energy-its role to energy household, problems of storage, 
3:28034 (CONF-770246-) 

SOLAR PARTICLES 
See also SOLAR ELECTRONS 
SOLAR PROTONS 
SOLAR PARTICLES/TABLES 

Solar-geophysical data number 395, July 1977. Part II. 
(comprehensive reports). Data for January 1977-December 1976 
and miscellanea, 3:29586 (PB-272164) 

SOLAR POWER PLANTS 
See also ORBITAL SOLAR POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 


SOLAR THERMAL POWER PLANTS/THERMOCHEMICAL 


SOLAR THERMAL POWER PLANTS 
SOLAR POWER PLANTS/DECISION MAKING 
Technical initiatives on early sufficiency in energy, 3:28586 
SOLAR POWER PLANTS/ECONOMICS 
BUCKS: economic analysis model of solar electric power plants, 
3:28011 (SAND-77-8279) 
SOLAR POWER PLANTS/MATHEMATICAL MODELS 
BUCKS: economic analysis model of solar electric power plants, 
3:28011 (SAND-77-8279) 
SOLAR PROCESS HEAT/DEMONSTRATION PROGRAMS 
Solar energy for industrial process heat, 3:28059 
SOLAR PROCESS HEAT/ECONOMICS 
Solar — had for industrial process heat, 3:28059 
SOLAR P. INCES/ELECTRON DENSITY 
ehien eae absorption at wavelengths of 8.6 mm and 2.0 cm as 
determining factors of T/sub e/ and n/sub e/ in the filament. 
Research and development report Dec 73-Jul 77, 3:29584 (AD- 


A-044559) 
SOLAR PROMINENCES/ELECTRON TEMPERATURE 
Emission and absorption at wavelengths of 8.6 mm and 2.0 cm as 
determining factors of T/sub e/ and n/sub e/ in the filament. 
Research and development report Dec 73-Jul 77, 3:29584 (AD- 


A-044559) 
SOLAR PROTONS/SPATIAL DISTRIBUTION 

Bidirectional anisotropies in solar cosmic ray events: evidence for 
magnetic bottles, 3:29587 

SOLAR RADIATION/USES 
Gas laser with solar excitation, 3:29100 
SOLAR RADIOWAVE RADIATION/TABLES 

Solar-geophysical data number 395, July 1977. Part I. (prom = 
reports). Data for June 1977-May 1977, 3:29585 (PB-272163) 

Solar-geophysical data number 395, July 1977. Part II. 
(comprehensive reports). Data for January 1977-December 1976 
and miscellanea, 3:29586 (PB-272164) 

SOLAR REFLECTORS 
See also PARABOLIC REFLECTORS 
SOLAR REFLECTORS/FABRICATION 
Lightweight reflector assembly, 3:28078 
SOLAR SPACE HEATING/AVAILABILITY 

Electrical energy consumption in California: data collection and 
analysis, 3:28700 (UCID-3847) 

SOLAR SPACE HEATING/BIBLIOGRAPHIES 

Solar space heating and air conditioning. Volume 1 (citations from 
the NTIS data base). Report for 1964-75, 3:28040 (NTIS/PS-77/ 
0826) 

Solar space heating and air conditioning. Volume 2. 1976-august 
1977 (citations from the NTIS data base). Report for 1976-Aug 
77, 3:28041 (NTIS/PS-77/0827) 

Solar space heating and air conditioning. Volume 1. 1970-1975 
(citations from the Engineering Index data base). Report for 
1970-75, 3:28042 (NTIS/PS-77/0828) 

Solar space heating and air conditioning. Volume 2. 1976-August 
1977 (citations from the Engineering Index data base). Report 
for 1976-Aug 77, 3:28043 (NT 1S/PS- 77/0829) 

SOLAR SPACE HEATING/COST 

Electrical energy consumption in California: data collection and 

analysis, 3:28700 (UCID-384 
SOLAR SPACE HEATING/ECONOMICS 

Analysis of the current economic feasibility of solar water and 
space heating, 3:28037 (DOE/CS-0023 

Evaluation of proposed Federal assistance for financin 
commercialization of emerging energy technologies, 3:28526 
(EMD-76-10) 

SOLAR SPACE HEATING/FINANCIAL INCENTIVES 

Federal incentives for solar homes. an assessment of program 
options. Final report, 3:27982 (PB-272295) 

SOLAR SPACE HEATING/GO POLICIES 

Federal incentives for solar homes. an assessment of program 
options. Final report, 3:27982 (PB-272295) 

SOLAR THERMAL POWER PLANTS/DESIGN 

Solar generators-utilization of solar energy for electric generation, 
3:28009 (CONF-770246-) 

SOLAR THERMAL POWER PLANTS/FUNCTIONAL 

MODELS 

Terrestrial solar thermal electric power system: development of 
basic model system, 3:28015 

SOLAR THERMAL POWER PLANTS/OPERATION 

Future of solar energy-powered small thermal power stations, 
3:28017 (CONF-770246-) 

SOLAR THERMAL POWER PLANTS/SITE SELECTION 

Power plant siting (a bibliography with abstracts). Report for 
1964-Sep 77, 3:28388 IS/PS-77/0868) 

SOLAR THERMAL POWER PLANTS/STIRLING CYCLE 

Thermodynamic analysis and choice of optimal eters of 
dynamic converter for solar energy plant, 3.28071 

SOLAR THERMAL POWER PLANTS/THERMOCHEMICAL 

PROCESSES 

a — using the reversible ammonia reaction, 








SOLAR THERMAL POWER PLANTS/THERMODYNAMIC 


SOLAR THERMAL POWER PLANTS/THERMODYNAMIC 
CYCLES 


Energy corradiation using the reversible ammonia reaction, 

3:28016 
SOLAR THERMAL POWER PLANTS/USES 
Solar generators-utilization of solar energy for electric generation, 
3:28009 (CONF-770246-) 
SOLAR TRACKING/EQUIPMENT 
Solar collector control system (Patent), 3:28079 
SOLAR WATER HEATERS 

Final design review: multi-purpose Senior Center, solar heating 

and hot water system, 3:28046 (TID-28140) 
SOLAR WATER HEATERS/AVAILABILITY 

Electrical energy consumption in California: data collection and 
analysis, 3:28700 (UCID-3847) 

SOLAR WATER HEATERS/COMMERCIALIZATION 

Solar energy commercialization at the state level: the Florida solar 
energy water heater program, 3:28064 (PB-270158) 

Solar energy applications centers: a strategy to facilitate the 
commercialization of solar energy in New England, 3:27973 
(HCP/M4007-01) 

SOLAR WATER HEATERS/COST 

Electrical energy consumption in California: data collection and 
analysis, 3:28700 (UCID-3847) 

Solar energy installation for a central hot water system (Hotels), 
3:2806 


SOLAR WATER HEATERS/DESIGN 
An improved low cost solar water heater, 3:28066 
BBC solar house-structure and practical experience, 3:28032 
(CONF-770246-) 
BBC-Solarwatt system, 3:28063 (CONF-770246-) 
Design and o a of solar energy systems for hot water 
supply, 3:28062 (CONF-770246-) 
Phillips experimental energy house-results and experience, 3:28030 
(CONF-770246-) 
Solar water heating (and air coe system, 3:28054 
SOLAR WATER HEATERS/ECONOMICS 
Evaluation of pro; Federal laaaes for financing 
commercialization of emerging energy technologies, 3:28526 
(EMD-76-10) 
Solar heating: domestic applications, 3:28067 
SOLAR WATER HEATERS/INSTALLATION 
MBB solar house-their structure, operation and experience, 
3:28033 (CONF-770246-) 
SOLAR WATER HEATERS/OPERATION 
Buildings illustrated solar houses, 3:28056 
Solar energy utilization in public open-air swimming pools- 
Freibad Wiehl, 3:28061 (CONF-770246-) 
SOLAR WATER HEATERS/OPTIMIZATION 
— and optimization of solar energy systems for hot water 
upply, 3:28062 (CONF-770246-) 
SOLA WATER HEATERS/PERFORMANCE 
MBB solar house-their structure, operation and experience, 
3:28033 (CONF-770246-) 
Phillips experimental energy house-results and experience, 3:28030 
(CONF-770246-) 
Solar system of the Dornier/RWE solar house in Essen, 3:28031 
(CONF-770246-) 
SOLAR WATER HEATERS/STANDARDS 
Intermediate standards for solar domestic hot water systems/ 
HUD initiative. Final report, 3:28065 (PB-271758) 
SOLAR WATER HEATERS/TECHNOLOGY ASSESSMENT 
Present technologies of solar heating, cooling and hot water 
supply in Japan, 3:28047 
sO WATER HEATING/ECONOMICS 
Analysis of the current economic feasibility of solar water and 
space heating, 3:28037 (DOE/CS-0023) 
SOLAR WATER HEATING/FINANCIAL INCENTIVES 
Federal incentives for solar homes. an assessment of program 
options. Final report, 3:27982 (PB-272295) 
SOLAR WATER HEATING/GOVERNMENT POLICIES 
Federal incentives for solar homes. an assessment of program 
options. Final report, 3:27982 (PB-272295) 
SOLAR WATER PUMPS/DESIGN 
Solar water lifting installation with diaphragm pump, 3:28072 
SOLAR WIND/TABLES 


Solar-geophysical data number 395, July 1977. Part I. (prompt 
reports). Data for June 1977-May 1977, 3:29585 (PB-272163) 
SOLAR X-RAY BURSTS/TABLES 
Solar-geophysical data number 395, July 1977. Part I. (prompt 
reports). Data for June 1977-May 1977, 3:29585 (PB-272163) 
SOLAR-ASSISTED HEAT PUMPS/BIBLIOGRAPHIES 
Solar space heating and air conditioning. Volume 1. 1970-1975 
(citations from the Engineering Index data base). Report for 
1970-75, 3:28042 (NTIS/PS-77/0828) 
Solar space heating and air conditioning. Volume 2. 1976-August 
1977 (cite (citations from the Engineering Index data base). Report 
for 1976-Aug 77, 3:28043 (NTIS/PS-77/0829) 
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SOLAR-ASSISTED HEAT PUMPS/DESIGN 
BBC solar house-structure and practical experience, 3:28032 
(CONF-770246-) 
SOLAR-ASSISTED HEAT PUMPS/ECONOMICS 
Heat pumps in solar energy plants, 3:28035 (CONF-770246-) 
SOLAR-ASSISTED HEAT PUMPS/SIMULATION 
‘Tritherm’ heating system, 3:28049 
SOLID SCINTILLATION DETECTORS 
Instruments for use of '°B as a standard, 3:29754 
SOLID SCINTILLATION DETECTORS/DESIGN 
Crate counter for normal operating loss, 3:27937 (RFP- 


2642(Rev.)) 
SOLID SCINTILLATION DETECTORS/RESPONSE 
FUNCTIONS 


Special problems with ®Li glasses (1 to 800 KeV), 3:29261 
SOLID STATE LASERS/PULSES 

Dynamics of the development and self-stabilization of the 
characteristics of an ultrashort laser pores in a regime of self- 
synchronization of the mode, 3:2910' 

SOLID STATE LASERS/STIMULATED EMISSION 

Generation of coherent radiation in Fz color centers in an LiF 
single crystal, 3:29092 

SOLID STATE PHYSICS/RESEARCH PROGRAMS 

Solid State Division annual progress report for period ending 
April 30, 1977, 3:29813 (ORNL-5328 3). 

Theoretical solid state physics, 3:29814 (ORNL-5328) 

SOLID WASTES 

See also AGRICULTURAL WASTES 

MINERAL WASTES 
REFUSE DERIVED FUELS 
WOOD WASTES 

SOLID WASTES/ANAEROBIC DIGESTION 

Energy from solid wastes (Book), 3:27968 

SOLID WASTES/COMBUSTION 

Energy from solid wastes (Book), 3:27968 

Energy utilization of solid waste at small naval bases: an economic 
decision model and comparison of two types of systems. 
Technical note Jul 74-Jul 75, 3:27966 (AD-B-016588) 

SOLID WASTES/PYROLYSIS 
Energy from solid wastes (Book), 3:27968 
SOLID WASTES/WASTE DISPOSAL 

Market input/output studies. Task IV. Polybrominated biphenyls. 

Final technical report, 3:29333 (PB-271915) 
SOLID WASTES/WASTE MANAGEMENT 

Improvements needed in the administration of Farmers Home 
Administration’s Water and Waste Disposal Program 
Department of Agriculture, 3:28773 (PB.271715) 

SOLID WASTES/WASTE PRODUCT UTILIZATION 

Energy from solid wastes (Book), 3:27968 

SOLIDS/CRACKS 

Continuing crack tip deformation and fracture for plane-strain 

crack growth in elastic-plastic solids, 3:28995 (COO-3084/56) 
SOLIDS/ENERGY TRANSFER 

Energy transfer in one-dimensional substitutionally disordered 
systems. I. The effects of coherence, tunneling, and thermal 
promotion, 3:29817 

SOLIDS/EQUATIONS OF STATE 

Concerning the generation of very high pressures for EOS studies 
with ultra-high power laser pulses, 3:29815 (UCRL- 
79610(Rev.1)) 

SOLIDS/PLASTICITY 

Corrected boundary-integral equations in planar 

thermoelastoplasticity, 3:29835 
SOLIDS/STATISTICAL MECHANICS 

Energy transfer in one-dimensional substitutionally disordered 
systems. I. The effects of coherence, tunneling, and thermal 
promotion, 3:29817 

SOLIDS/THERMOELASTICITY 

Corrected boundary-integral equations in planar 

thermoelastoplasticity, 3:29835 
SOLIDS/TRANSPORT 

Transport of solid commodities via freight pipeline: cost and level 
of service comparison. Volume I. First year final report (Slurry, 
pneumatic, pneumo-capsule, and hydro-capsule), 3:28634 (DOT- 
TST-76T-35) 

Transport of solid commodities via freight pipeline: freight 
pipeline technology. Volume II. First year final report (Slurry, 
pneumatic, pneumo-capsule, and hydro-capsule), 3:28635 (DOT- 
TST-76T-36) 

Transport of solid commodities via freight pipeline: cost 
estimating methodology. Volume III, parts A and B. First year 
final report, 3:28636 (DOT-TST-76T-37) 

Transport of solid commodities via freight pipeline: demand 
analysis methodology. Volume IV. First year final report, 
3:28637 (DOT-TST-76T-38) 

Transport of solid commodities via freight pipeline: impact 
assessment. Volume V. First year final report, 3:28638 (DOT- 
TST-76T-39) 
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SOLITONS 
ee of helical curve motion and soliton equations, 


SOLITONS/HYBRID RESONANCE 
Lower hybrid solitary waves, 3:29891 
SOLVATED ELECTRONS 
Activated and activationless localization and impurity trapping of 
the electron in CzHsOH and C2HsOD, 3:28981 
SOLVATED ELECTRONS/ABSORPTION SPECTRA 
Laser photoionization study of time dependent spectral shifts of 
ized electrons in ethanol glass. Temperature effects, 
ri 28979 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SOMATIC CELLS/BIOLOGICAL RADIATION EFFECTS 
Cellular heredity in haploid cultures of somatic cells. 
Comprehensive report, April 1975-June 1977 (UV radiation), 
3:29486 (COO-3110-29) 
SOMATIC CELLS/MUTATIONS 
Cellular heredity in haploid cultures of somatic cells. 
Comprehensive report, April 1975-June 1977 (UV radiation), 
3:29486 (COO-31 10-29) 
SOUTH KOREA 
See REPUBLIC OF KOREA 
SPACE HEATING 
See also ANNUAL CYCLE ENERGY SYSTEM 
SPACE HEATING/ENERGY CONSERVATION 
Electric heating of industrial premises and energy conservation, 
3:28718 (NP-tr-1992) 
SPACE HEATING/FUEL ECONOMY 
Calculation of the output and savings in discontinuous heating, 
3:28703 
SPACE HEATING/POWER DEMAND 
Heating, cooling, and weather in Britain, 3:28701 
SPACE POWER CTORS/FUEL ELEMENTS 
Reactor technology. Progress report, July-September 1977, 
3:28319 (LA-7137-PR) 
SPACECRAFT POWER SUPPLIES/SOLAR CELL ARRAYS 
The 200 watts/kilogram solar array conceptual approach study. 
hase 2: assessment report for proof-of-concept experiments and 
ey’s comet concentrator array, 3:27989 (N-77-28580) 
SPACERS/DESIGN 
Grid lattice structure (Patent), 3:28361 
Nuclear reactor seismic fuel assembly grid (Patent), 3:28364 
SPAIN/ENERGY ANALYSIS 
Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641) 
SPAIN/ENERGY SOURCE DEVELOPMENT 
Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641) 
SPAIN/NUCLEAR POWER 
Effect on Spain's nuclear program of international restraints on 
fuel cycle services, 3:27921 (CONF-770387-) 
SPARGERS/PERFORMANCE TESTING 
Kinetics of deaeration of seawater by gas sparging in a cross-flow 
flume, 3:28341 
SPARK IGNITION ENGINES/IGNITION SYSTEMS 
Process for reducing the pollution due to an internal combustion 
engine, and an engine including the application of said process 
(Patent), 3:28851 
SPARK IGNITION ENGINES/POLLUTION CONTROL 
UIPMENT 


Process for reducing the pollution due to an internal combustion 
engine, and an engine including the application of said process 
(Patent), 3:28851 

EAR 


(2.5-GeV electron--positron storage ring at SLAC, Stanford 
University.) 
SPEAR/BEAM BUNCHING 
Bunch lengthening and related effects in SPEAR II, 3:29228 
(SLAC-PUB-1894) 
SPEAR/BEAM DYNAMICS 
Synchrobetatron resonances, 3:29234 (SLAC-PUB-1912) 
SPEAR/BEAM TRANSPORT 
System for calibration of spear transport line toroids, 3:29235 
(SLAC-PUB-1913) 
SPEAR/MAGNETIC SPECTROMETERS 
Lead-Glass Wall addition to the Spear Mark I Magnetic Detector, 
3:29227 (LBL-6466) 
SPEAR/USES 
Study of spear as a dedicated source of synchrotron radiation, 
3:29237 (SLAC-PUB-2049) 
SPECTRALLY SELECTIVE SURFACES/COST 
Possible selective solar photothermal absorber: Ni dendrites 
formed on Al surfaces by the CVD of Ni (CO),, 3:28073 
SPECTRALLY SELECTIVE SURFACES/FABRICATION 
Possible selective solar photothermal absorber: Ni dendrites 
formed on Al surfaces by the CVD of Ni (CO), 3:28073 


SPENT FUELS/REPROCESSING 


SPECTRALLY SELECTIVE SURFACES/REFLECTIVITY 
Spectral reflections of TiN/sub x/, and ZrN/sub x/, films as 
selective solar absorbers, 3:28085 
SPECTRALLY SELECTIVE SURFACES/SEMICONDUCTOR 
MATERIALS 
Semiconductors in solar energy conversion, 3:27999 
SPECTROMETERS 
See also ALPHA SPECTROMETERS 
COSMIC RAY SPECTROMETERS 
GAMMA SPECTROMETERS 
MAGNETIC SPECTROMETERS 
MASS SPECTROMETERS 
NEUTRON SPECTROMETERS 
OPTICAL SPECTROMETERS 
X-RAY SPECTROMETERS 
SPECTROMETERS/DESIGN 
NQR and MO studies of carboranes. Final report, 3:29640 (AD-A- 
044679 


) 
SPENT FUEL CASKS/DESIGN 
— -fuel shipping system for large commercial LMFBRs, 


SPENT FUEL CASKS/DESTRUCTIVE TESTING 
Crash testing of spent-nuclear-fuel shipping systems, 3:29046 
(SAND-78-0451C) 
SPENT FUEL CASKS/NONDESTRUCTIVE TESTING 
Nondestructive evaluation of LWR spent fuel shipping casks, 
3:29045 (SAND-78-0309C) 
SPENT FUEL ELEMENTS/DESTRUCTIVE TESTING 
Design and development of the examination = for the 
Fuels and Materials Examination Facility, 3 
SPENT FUEL ELEMENTS/HEAD END PROCESSES 
Remote systems for the zirconium pressurized water reactor fuel 
dissolution process at the Idaho Chemical Processing Plant, 
880 


Theoretical studies on the criticality of fluidized bed ovens for 
HTR fuel elements, 3:27888 (GERHTR-174) 
SPENT FUEL ELEMENTS/MELTING 
Phosphate-bonded zirconia ramming compounds for the thermal 
stripping of the fuel elements of fast reactors, 3:27889 
SPENT FUEL ELEMENTS/NEUTRON RADIOGRAPHY 
Handling equipment for the Hot Fuel Examination Facility/North 
Neutron Radiography Facility, 3:29025 
Neutron Radiography Facility at the Hot Fuel Examination 
Facility/North, 3:29048 
SPENT FUEL ELEMENTS/NONDESTRUCTIVE TESTING 
Design and development of the examination equipment for the 
Fuels and Materials Examination Facility, 3:29031 
SPENT FUEL ELEMENTS/REMOTE HANDLING 
Advantages of equipment testing in the IEM cell mockup, 3:29033 
Air sampling system at the Hot Fuel Examination Facility/North, 
3:29024 


Design and development of the examination equipment for the 
Fuels and Materials Examination Facility, 3:29031 
Design features and objectives of the Fuels and Materials 
Examination Facillty, 3:29030 
Equipment repair room modifications for the Hot Fuel 
Examination Facility/North, 3:29022 
Fast Flux Test Facility co.e component measuring system, 3:29028 
Fast Flux Test Facility element measuring system, 3:29029 
High-speed slitter for irradiated stainless-steel tubing, 3:29032 
Portable glove-box system for the removal of wall feedthrus at the 
Hot Fuel Examination Facility/North, 3:29023 
SPENT FUEL ELEMENTS/REPROCESSING 
Phosphate-bonded zirconia ramming compounds for the thermal 
stripping of the fuel elements of fast reactors, 3:27889 
SPENT FUEL ELEMENTS/TRANSPORT 
Nondestructive evaluation of LWR spent fuel shipping casks, 
3:29045 (SAND-78-0309C) 
Spent-fuel shipping system for large commercial LMFBRs, 
3:29047 


SPENT FUEL STORAGE 
Nuclear fuel storage arrangement (Patent), 3:28337 
SPENT FUEL STORAGE/COMPARATIVE EVALUATIONS 
Comparisons of nuclear fuel storage options-remote dry, remote 
shallow pool, and conventional deep-pool concepts, 3:27885 
SPENT FUEL STORAGE/RESEARCH PR OGRAMS 
Spent Unreprocessed Fuel (SURF) ecility Program. Monthly 
progress report, November 1977, 3:27890 (RHO-LD-77-4) 
SPENT FUELS/REMOTE HANDLING 
Decontamination and refurbishment of the Hot Fuel Examination 
Facility/South air cell, 3:29027 
Facilities for postirradiation examination of experimental fuel 
elements at Chalk River Nuclear Labs., 3:29040 
SPENT FUELS/REPROCESSING 
Conversion of fuel hulls to zirconate ion exchangers for 
stabilization of wastes from the thorium fuel ae, 3:27879 
(SAND-78-0323C) 
Reprocessing of thorium-containing nuclear fuels. Annual activity 
report, July 1, 1975-June 30, 1976 (JUPITER; VENUS; fuel 








SPHERES/HEAT TRANSFER 


ae refabrication; waste treatment), 3:27887 (GERHTR- 
Why reprocess, 3:27886 (CONF-770323-6) 
SPHERES/HEAT TRANSFER 


Natural convection film we from spheres to saturated liquids, 
an integral approach, 3:2911 


See SOLAR oo 
SPORES/DISTRIBUTI 


of fern com Bi and within a forest (Osmunda, 
arc teris, Ambrosia), 3:29382 


n of fern spores into and within a forest (Osmunda, 
epee teris, Ambrosia), 3:29382 


See COOLING PONDS 
SPRAY SYSTEMS (CONTAINMENT) 
See CONTAINMENT SPRAY SYSTEMS 
d ate ] x 25609 (BNWL t287) 
Advances in vacuum plating, -tr- 
SPUTTERING/REVIEWS 
Advances in vacuum F , 3:29609 (BNWL-tr-287) 
SQUID DEVICES/BIB TOCRAPHIES 
uid devices (a boy ae Too) with abstracts). Report for 1964-Oct 
7, 3:29017 
SRC-II PROCESS/ PILOT 
Solvent Refined Coal (SRO Process. Quarterly technical pro — 
rt, July 1, 1977-September 30, 1977, 3:27733 (FE-496-143) 
SR-O REACTOR 


See SUBCRITICAL ASSEMBLIES 
STACK DISPOSAL 
Measurement at cooling tower plumes. Part 1. Mathematical 
simulation and importance of measurements, 3:29365 (ANL- 
Trans-1115) 
Measurements at cooling tower plumes. Part 3. Three-dimensional 
nn at cooling tower plumes, 3:29364 (ANL-Trans- 
STACK DISPOSAL/COMPUTER CALCULATIONS 
Monte Carlo simulation of turbulent atmospheric transport: 
comparison with experimental data (SPOOR code to calculate 
smoke transport from stack emission), 3:29307 (CONF-771109- 


58) 
STADE REACTOR/REACTOR OPERATION 
Results of German power plant operation 1976. From the annual 
rt of the AB board. of the Deutsches Atomforum, 3:28179 
STEEL-304/CHEMICAL REACTIONS 
“tana molten steel/concrete interactions tests, 3:28924 
(SAND-77-1479C) 
STAINLESS STEEL-304/CREEP 
High temperature structural design technology: validation. 
ly progress report 7 period ending November 30, 1977, 
3:28270 ARD- HT-3045-31) 
STAINLESS STEEL-304/DESORPTION 
Study of ESD from type 304 stainless steel in relation to CTR first 
wall applications, 3:29963 
STAINLESS STEEL-304/FATIGUE 
Low cycle fatigue evaluation of primary piping materials in a 
WR environment, 3:28185 (GEAP-20244) 
304/MATERIALS 


STAINLESS STEEL-304 
High-Temperature Structural Design Pro . Semiannual 
rt for period ending June 1977, 3:28872 
{ORNL-53 9) 
AINLESS a 


—. cycle fatigue evaluation of primary 5 materials in a 
environment, 3:28185 (GEAP. 20244 
STAINLESS STEEL-316/CARBURIZATION 
Component and Systems Development Program. Quarterly 
an nee eport for the period ending September 30, 1977, 
28230 (GA-A-14624) 
STAINLESS STEEL-316/CREEP 
High temperature structural design technology: validation. 
ly progress report for period ending November 30, 1977, 
3:28270 (WARD-HT-3045-31) 
STAINLESS STEEL-316/MATERIALS TESTING 
High-Temperature Structural Design Program. Semiannual 


= for period ending June 30, 1977, 3:28872 
{ORNL-53 9) 
AINLESS 


STEELS 
See also STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-316 
STAINLESS STEELS/STOPPING POWER 
— deposition from microe me particle debris in the first 
on an inertially-confined fusion reactor, 3:29970 
STANDARDS 
See also CALIBRATION STANDARDS 
STANDARDS/BIBLIOGRAPHIES 
Standard reference materials (a bibliography with abstracts). 
Report for 1964-Oct 77, 3:29358 1S/PS-77/0990) 
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STANDARDS/INDEXES 
Index of U.S. nuclear standards. Special pub. (final), 3:28303 (PB- 
27204 


STANDARDS/TABLES 
Status report, 3:28306 (RDT-STATUS-(1-78)) 
STANDARDS (CALIBRATION) 
See CALIBRATION STANDARDS 
STANDING CROP 
See BIOMASS 


STANFORD 20-GEV LINAC/BEAM INJECTION 
Single bunch beam loading on the SLAC three-kilometer 
accelerator, 3:29209 (SLAC-PUB-1917) 
STANFORD 20-GEV LINAC/MODIFICATIONS 
Present and future developments on the SLAC three-kilometer 
accelerator, 3:29198 (SLAC-PUB-1968) 
STANFORD 20-GEV LINAC/ON-LINE CONTROL SYSTEMS 
Microprocessor controller for phasing the accelerator, 3:29197 
(SLAC-PUB-1918) 
STANFORD 20-GEV LINAC/TEMPERATURE MONITORING 
Short course on the temperature detector system, 3:29201 (SLAC- 
TN-77-6) 
STANFORD LINEAR ACCELERATOR CENTER/BEAM 
MONITORING 
Precision energy measurement technique, 3:29199 (SLAC-PUB- 
1970 


STANFORD LINEAR ACCELERATOR CENTER/BEAM 
MONITORS 
Two microcomputer-controller applications at SLAC, 3:29192 
(SLAC-PUB-1895) 
STANFORD LINEAR ACCELERATOR CENTER/ 
ELECTRON GUNS 


Operating experience with the polarized electron gun at SLAC, 
3:29195 (SLAC-PUB-1902) 
STANFORD LINEAR ACCELERATOR CENTER/ 
EQUIPMENT PROTECTION DEVICES 
Operational experience with SLAC’s beam containment 
electronics, 3:29194 (SLAC-PUB-1901) 
STANFORD LINEAR ACCELERATOR CENTER/ 
EXPERIMENT PLANNING 
Plans for further anti pp physics with the SLAC and Fermilab 
— facilities including external particle identification, 
3:291 
STANFORD LINEAR ACCELERATOR CENTER/ 
MICROWAVE EQUIPMENT 
Microwave developments at SLAC, 3:29196 (SLAC-PUB-1916) 
STANFORD LINEAR ACCELERATOR CENTER/ON-LINE 
CONTROL SYSTEMS 
Applications of microprocessors in upgrading of accelerator 
controls, 3:29193 (SLAC-PUB-1897) 
Two microcomputer-controller applications at SLAC, 3:29192 
(SLAC-PUB-1895) 
STANFORD LINEAR ACCELERATOR CENTER/ON-LINE 
MEASUREMENT SYSTEMS 
Semi-autonomous controller for data acquisition, the Brilliant 
ADC, 3:29212 (SLAC-PUB-2032) 
STANFORD LINEAR ACCELERATOR CENTER/POSITRON 
SOURCES 


Calculation of positron source yields, 3:29205 (SLAC-PUB-1969) 
STAR MODELS/CONVECTIVE INSTABILITIES 
Convective instability of a gas sphere, 3:29573 
STAR MODELS/LUMINOSITY 
Convective instability of a ptcee sphere, 3:29573 
STAR MODELS/MEETIN 
Be and shell stars, 3:29575 
STARS 
See also BINARY STARS 
CARBON STARS 
NEUTRON STARS 


SUN 
STARS/EMISSION SPECTRA 
Emission features of several Be stars as related to their luminosity 
class and spectral type, 3:29576 
Recent observations of HD200120 (Review), 3:29579 
STARS/KINETICS 
Be and shell stars, 3:29575 
Comparative study of the shell of zeta Tau and 48 Lib, 3:29578 
Recent observations of HD200120 (Review), 3:29579 
bay mene ogra ca 
ative study of the shell of zeta Tau and 48 Lib, 3:29578 
STAR! /PHOTOMETRY 
Stellar photometric observations at Ha through a narrow-band 
interference filter, 3:29577 
STARS/PHYSICAL PROPERTIES 
Recent observations of HD200120 (Review), 3:29579 
STARS/VARIATIONS 
Stellar photometric observations at Ha through a narrow-band 
interference filter, 3:29577 
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STATE GOVERNMENT/ENERGY POLICY 
Ozarks Region energy alternatives study. Working paper X. State 
— planning: organization, roles, and responsibilities, 
3:28597 


STATE GOVERNMENT/PERSONNEL 
State utility commissioners, 1978 (Analysis of precipitous turnover 
in past 5 years), 3:28594 
STATE GOVERNMENT/RADIOACTIVE WASTE 
MANAGEMENT 
State control of low-level nuclear waste disposal, 3:28558 
STATIONARY POLLUTANT SOURCES 
(Used for general articles when sources are not named. See also 
specific stationary sources, e.g., Fossil-fuel Power Plants.) 
oe, also AIR POLLUTION 
STATIONARY POLLUTANT SOURCES/AIR POLLUTION 
MONITORS 
Alarm-level monitor for SO2 emissions from stationary sources. 
Final report July 1975-May 1976, 3:29329 (PB-271656) 
STATISTICAL MODELS 
See also THERMODYNAMIC MODEL 
STATISTICAL MODELS/MULTIPLE PRODUCTION 
Pion multiplicity distributions in heavy-ion collisions, 3:29742 
STATISTICAL MODELS/ORDER-DISORDER 
TRANSFORMATIONS 
bie and the low-temperature structure of the x-y model, 
:29818 
STATISTICAL MODELS/VORTEX FLOW 
— a the low-temperature structure of the x-y model, 
:2981 
STEAM CONDENSERS/DESIGN 
Optimization of the low-potential complex of nuclear power plants 
with water-cooled reactors, 3:28353 
STEAM GENERATORS 
Cogeneration: a systematic analysis of combined steam and power 
generation (Double auto-extraction steam-turbine generator 
coupled to electric utility model), 3:28562 
STEAM GENERATORS/CONFIGURATION 
Steam generators (Patent), 3:28227 
STEAM GENERATORS/COOLANT CLEANUP SYSTEMS 
Process fluid cooling system (Patent; PWR), 3:28220 
STEAM GENERATORS/CORROSION 
Steam generator materials engineering thirteenth quarterly report, 
July-September 1977 (LMFBR), 3:28266 (GEFR-14029-13) 
Steam generator tube denting simulation testing (PWR), 3:28208 
(WAPD-TM-1381) 
STEAM GENERATORS/CRITICAL HEAT FLUX 
Measurement and correlation of critical heat flux in a sodium 
heated steam generator tube, 3:28256 (ANL-CT-78-15) 
STEAM GENERATORS/DESIGN 
Binding for flat wall of steam raising units (Patent), 3:28147 
Combustion chamber for steam raising unit (Patent), 3:28146 
Integrated pressurized-water reactor and steam generator (Patent), 
:28417 


— reactor steam generator installation (Patent; PWR), 
:28219 
Steam generator with U-tube bank arranged within an oblong 
pressure vessel (Patent), 3:28355 
STEAM GENERATORS/EMBRITTLEMENT 
Brittle fracture in the shield tubes of steam generators with natural 
circulation, 3:28130 
STEAM GENERATORS/EXPLOSION WELDING 
Nuclear maintenance: explosive welding, 3:28247 
STEAM GENERATORS/FAILURES 
Iodine behavior in a PWR cooling system following a postulated 
steam generator tube rupture accident, 3:28205 (NUREG-0409) 
STEAM GENERATORS/LEAK TESTING 
Development testing of leak injection devices for use in testing 
sodium-water leak detection modules, 3:28469 
Operating experience and sodium-water reaction testing in the 
Large Leak Test Rig, 3:28468 
STEAM GENERATORS/LEAKS 
Development of LMFBR steam generator leak protection 
systems, 3:28299 
STEAM GENERATORS/PERFORMANCE TESTING 
Thermal-hydraulic performance of a consolidated nuclear steam 
generator (CNSG) module (PWR), 3:28222 
STEAM GENERATORS/REACTOR MATERIALS 
Characterization of ESR and VAR 2-1/4Cr-1Mo alloy tubing 
(LMFBR), 3:28267 (NEDM-14145) 
STEAM GENERATORS/REGULATIONS 
Steam boilers - assembly and operation. Vol. 1, Pt. 2. Rules for 
implementing steam boiler ordinances, 3:28149 
STEAM GENERATORS/SEISMIC EFFECTS 
Seismic design study on cantilever cylindrical shells (LMFBR), 
3:28454 (TID-27889) 
STEAM GENERATORS/STRESS ANALYSIS 
Elastic design methods for perforated plates, 3:28347 
Seismic design study on cantilever cylindrical shells (LMFBR), 
3:28454 (TID-27889) 


STORAGE RINGS 


STEAM GENERATORS/TEMPERATURE CONTROL 
Steam generator plant heated by a fluid, = coolant circuit 


of a gas-cooled heat source (Patent), 3:2 
STEAM GENERATORS/TUBES 
Steam generator tube denting simulation testing (PWR), 3:28208 
(WAPD-TM-1381) 
STEAM GENERATORS/ULTRASONIC TESTING 
Equipment for the nondestructive testing of 2-1/4 Cr-1 Mo duplex 
LMFBR steam generator tubing, 3:28282 
STEAM GENERATORS/VALVES 
Nuclear reactor installation (Patent; PWR), 3:28218 
Nuclear reactor steam generator installation (Patent; PWR), 
3:28219 
STEAM GENERATORS/WATER CHEMISTRY 
Investigation of the operation of ion exchange filters for purge 
water of steam generators with feedwater treatment by means of 
complexing agents, 3:28352 
STEAM INJECTION/EQUIPMENT 
Thermal recovery equipment, Kern River Field, California, 
3:27797 (CONF-760585-5) 
STEAM SUPERHEATERS 
See SUPERHEATERS 
STEAM TURBINES 
Cogeneration: a systematic analysis of combined steam and power 
generation (Double auto-extraction steam-turbine generator 
coupled to electric utility model), 3:28562 
STEAM TURBINES/CONTROL SYSTEMS 
Problem of autonomy of control of a district-heating turbine with 
variable initial steam pressure, 3:28131 
STEAM TURBINES/EXHAUST SYSTEMS 
Crisis phenomena in steam turbine exhaust connections, 3:28139 
STEAM TURBINES/OPERATION 
Experimental investigation of turbine stage d/1=3.38 in transient 
operating conditions, 3:28132 
Improvements in part load performance of marine steam turbines, 
3:28741 
STEAM TURBINES/PERFORMANCE 
Improvements in part load performance of marine steam turbines, 
3:28741 
STEAM TURBINES/ROTORS 
Design of rotors of low-pressure cylinders of high-capacity steam 
turbines, 3:28145 
ELS 


See also CARBON STEELS 
CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 

STEELS/ARC WELDING 
Application of magnetically controlled welding arcs, 3:29007 
STEELS/EMBRITTLEMENT 
Hydrogen in HY-130 weld metal. Annual report No. 3, Jul 76-Jul 
77 (Methods for reducing), 3:28892 (AD-A-044715) 
STEELS/PHYSICAL RADIATION EFFECTS 
Radiation effects in Boiling Water Reactor pressure vessel steels, 
3:28188 (NEDO-21708) 
STEELS/RECYCLING ‘ 
Barriers to the use of secondary metals. Final report, 3:28763 (PB- 
271814) 
STELLARATORS 
See also WENDELSTEIN-7 STELLARATOR 
STELLARATORS/HELICAL INSTABILITY 
Elimination of MHD current instabilities of a toroidal plasma « 
pinch by a feedback method, 3:29890 
STELLARATORS/PLASMA CONFINEMENT 
Elimination of MHD current instabilities of a toroidal plasma 
pinch by a feedback method, 3:29890 
STIRLING ENGINES/FLUIDIZED-BED COMBUSTORS 
Fluidised bed combustion for the Stirling engine, 3:29142 
STIRLING ENGINES/OPTIMIZATION 
Thermodynamic analysis and choice of optimal parameters of 
dynamic converter for solar energy plant, 3:28071 
STIRLING ENGINES/THERMODYNAMICS 
Thermodynamic analysis and choice of optimal parameters of 
dynamic converter for solar energy plant, 3:28071 
STORAGE FACILITIES 

See also NATURAL GAS 
PETROLEUM 
TERMINAL FACILITIES 

STORAGE FACILITIES/COMPLIANCE 
Compliance analysis of small bulk plants (testing). Final report, 
3:27833 (PB-272437) 
STORAGE FACILITIES/SAFETY ENGINEERING 
Evaluation of top loading vapor balance systems for small bulk 
plants. Final report, 3:27834 (PB-272444) 
STORAGE RINGS 

See also ISABELLE STORAGE RINGS 

PEP STORAGE RINGS 





STORAGE RINGS/BEAM BUNCHING 


SPEAR 
STORAGE RINGS/BEAM BUNCHING 
Bunch \C PUB 1f4) and related effects in SPEAR II, 3:29228 
(SLAC-PUB-1894 


STORAGE RINGS/BEAM DUMPS 

~—- dose rate from induced activity in the beam stop of a 400 

roton accelerator, 3:29183 (ORNL/TM-6238) 
STORAG RINGS/BEAM DYNAMICS 
ee of measured and computed loss to parasitic modes in 
cavities with beam ports, 3:29231 (SLAC-PUB-1908) 

STORAGE RINGS/BEAM PROFILES 

Vertical beam size due to orbit and alignment errors, 3:29236 

(SLAC-PUB-1915) 

STORAGE RINGS/POLARIZED BEAMS 

Acceleration and storage of polarized beams, 3:29182 (BNL- 


23674) 
STORAGE RINGS/SYNCHROTRON RADIATION 
= oy of synchrotron radiation: current status and prospects, 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STOVES/ENERGY EFFICIENCY 
NBS appliance program, 3:28570 (CONF-770870-) 
STRAIN AGES/ PERFORMANCE 
Improved techniques for mechanical measurements in time- 
—— etic fields, 3:29973 
STRA’ CP OLEUM RESERVE 
Issues needing attention in developing the Strategic Petroleum 
Reserve, 3:27831 (EMD-77-20) 
Need to minimize risks of using salt caverns for the Strategic 
Petroleum Reserve, 3:27832 (EMD-78-25) 
STRATIFIED CHARGE ENGINES/FUEL INJECTION 
SYSTEMS 
Numerical computations of two-dimensional, unsteady sprays for 
——= to internal combustion engines, 3.28820 ( CID- 


STREAK PHOTOGRAPHY 
Image converter camera optical measurements in laser fusion 
research, 3:29865 
Picosecond x-ray spectral studies, 3:29863 
Time-resolved x-ray pinhole photography of compressed laser 
fusion targets, 3:29864 
STRONTIUM/ATOM-ATOM COLLISIONS 
Optical collisions in an intense laser field, 3:29633 
STRONTIUM/ECOLOGICAL CONCENTRATION 
National survey of elements and radioactivity in fly ashes. 
Absorption of elements by cabbage grown in fly ash-soil 
mixtures, 3:29313 
STRONTIUM TITANATES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Central- enhancement in hydrogen-reduced SrTiOs, 3:28920 
STRU (MECHANICS) 
See MECHANICAL STRUCTURES 


See FASTENERS 
CHEMICAL RADIATION EFFECTS 
Role of solvent alcohol in the photosensitized copolymerization of 
Seeene to cellulose (Comparison with y-irradiated systems), 
SUBBITUMINOUS COAL/FLUIDIZED-BED COMBUSTION 
Experimental investigation of no$sub x$ formation in the 
uidized-bed coal combustion, 3:29143 
SUBCRITICAL ASSEMBLIES/DESIGN 
Fast Breeder Blanket Facility (FBBF). Quarterly progress report, 
A aig -September 30, 1977. PNE-77-120, 3:28262 (COO- 
SUDDEN IONOSPHERIC DISTURBANCE/TABLES 
Solar-geophysical data number 395, July 1977. Part I. (pro 
reports). Data for June 1977-May 1977, 3:29585 (PB272163) 
SULFATES/AIR POLLUTION CONTROL 
Sulfate emissions from automobiles (citations from the 
Engineering Index data base). Report for 1964-Nov 77, 3:28858 
S/PS-77/1050) 
SULFATES/BIOLOGICAL EFFECTS 
Effects of solutions to simulate acidic precipitation on fertilization 
S000) bracken fern (Pteridium aquilinum), 3:29506 (ORNL- 
SULFUR/ELECTRON MICROPROBE ANALYSIS 
Review of organic sulfur analysis in coal and a new procedure, 
.- :27752 (LA-UR-78-150) 
FUR/MARKET 


Marketability of recovered FGD products: fact, fiction, fudge, or 
fraud, 3:27755 (CONF-7710110-) 
SULFUR/REMOVAL 
Desulfurization aa coal by rapid distillation and partial 
ification, 3:27721 
Ss 32/LASER ISOTOPE SEPARATION 
CO; laser induced reactions of SF;Cl, 3:28965 
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SULFUR 32 TARGET/DEUTERON REACTIONS 
oC of angular-momentum transfers for (d, a) reactions 
larized beams, 3:29769 
SULFUR /LASER ISOTOPE SEPARATION 
CO; laser induced reactions of SFsCl, 3:28965 
SULFUR COMPOUNDS/LIGANDS 
Synthesis and a — of new coordination compounds with 
— _ igands. Final technical report, 3:28861 (AD-A- 


SULFUR. DIOXIDE/AIR POLLUTION ABATEMENT 

Standards support and environmental impact statement. volume 1: 

ee standards of performance for stationary gas turbines, 
163 (PB-272422) 
SULFUR DIOXIDE/AIR POLLUTION CONTROL 

Flue gas desulfurization installations according to the Saarberg- 
Hoerter Process. First operational experience, 3:28164 

Sulfate emissions from automobiles (citations from the 
Engineering Index data base). Report for 1964-Nov 77, 3:28858 

S/PS-77/1050) 
SULFUR DIOXIDE/ALARM SYSTEMS 

Alarm-level monitor for SO2 emissions from stationary sources. 
Final report July 1975-May 1976, 3:29329 (PB-271656) 

SULFUR DIOXIDE/BIOLOGICAL EFFECTS 

Relation of air pollution to mortality in New York City, 3:29318 
(COO-2874-19) 

SULFUR DIOXIDE/CHEMICAL REACTIONS 

Regional transport and transformation of sulfur dioxide to sulfates 
in the United States, 3:29335 (PB-271927) 

SULFUR DIOXIDE/ENVIRONMENTAL TRANSPORT 

Air quality modeling study to analyze the impact of various SO2 
control strategies on ambient air Sgn A in the San Francisco 
Bay area. Final report, 3:29342 (PB-274472) 

Evaluation of emission control strategies for sulfur dioxide and 
particulates in the Chicago metropolitan air quality control 
region, 3:29317 (ANL-IIPP-2) 

Exporting, importing SO2 emissions, 3:29345 

Improvements to single-source model. Volume 2. be hy 
71922) of model improvements. Final Report, 3:29334 (PB- 

192 

Regional trans; me po and transformation of sulfur dioxide to sulfates 

in the United States, 3:29335 (PB-271927) 
SULFUR DIOXIDE/MEASURING METHO 

Infrared gas filter correlation instrument for in-situ measurement 

— llutants. Final report, 3:29326 (PB-239467/AS) 
SULFUR DIO IDE/MONITORING 

Alarm-level monitor for SO2 emissions from stationary sources. 
Final report July 1975-May 1976, 3:29329 (PB-271656) 

Optimum site exposure criteria for SOz monitoring. Final report, 
3:29341 (PB-274037) 

SULFUR DIOXIDE/RECOVERY 

Marketability of recovered FGD products: fact, fiction, fudge, or 

fraud, 3:27755 (CONF-7710110-) 
SULFUR DIOXIDE/REMOVAL 

Dual alkali test and evaluation program. Volume III. Prototype 
test program--Plant Scholz. Final report May 73-Apr 77, 
3:28161 (PB-272109) 

SULFUR DIOXIDE/SPECTRA 
Computed linewidths of SO2, 3:29311 (NASA-CR-137083) 
SULFUR DIOXIDE/TOXICITY 

Health hazard evaluation determination pee Number 76-38-326, 

Rycraft, Inc., Corvallis, Oregon, 3:2952 pape 
SULFUR FLUORIDES/ATOM-MOLECULE COLLISIONS 
Collisional ionization between fast alkali atoms saa selected 
hexafluoride molecules, 3:29625 
SULFUR FLUORIDES/ELECTRON CAPTURE 
Kinetics of electron capture by SF¢ in solution, 3:28982 
SULFUR FLUORIDES/ENERGY-LEVEL TRANSITIONS 
Strengths of the SF¢ transitions pumped by a CO; laser, 3:28961 
SULFUR FLUORIDES/VIBRATIONAL STATES 
3v3 vibrational spectra of SFs and UFg, 3:29618 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFURIC ACID/MARKET 

Marketability of recovered FGD products: fact, fiction, fudge, or 

fraud, 3:27755 (CONF-7710110-) 
SUN/ABSORPTION SPECTRA 

Emission and absorption at wavelengths of 8.6 mm and 2.0 cm as 
determining factors of T/sub e/ and n/sub e/ in the filament. 
Research and development report Dec 73-Jul 77, 3:29584 (AD- 
A-044559) 

SUN/EMISSION SPECTRA 

Emission and absorption at wavelengths of 8.6 mm and 2.0 cm as 
determining factors of T/sub e/ and n/sub e/ in the filament. 
Research and development report Dec 73-Jul 77, 3:29584 (AD- 
A-044559) 

SUN/MAGNETIC FIELDS 

Solar-geophysical data number 395, July 1977. Part I. (prompt 

reports). Data for June 1977-May 1977, 3:29585 (PB-272163) 
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SUN/MAPS 
Solar-geophysical data number 395, July 1977. Part II. 
(comprehensive reports). Data for January 1977-December 1976 
and miscellanea, 3:29586 (PB-272164) 
SUN/STAR MODELS 
Emission and absorption at wavelengths of 8.6 mm and 2.0 cm as 
determining factors of T/sub e/ and n/sub e/ in the filament. 
Research and development report Dec 73-Jul 77, 3:29584 (AD- 
A-044559) 
SUN/ULTRAVIOLET SPECTRA 
NRL/ATM user's guide to experiment S082A. Memorandum 
report (1032 euv solar spectraheliograms), 3:29583 (AD-A- 
044548) 
SUPERCONDUCTING CAVITY RESONATORS/RESEARCH 
PROGRAMS 
Development of superconducting-cavity stabilized oscillators from 
1971-1977. Final report Apr 71-Mar 77, 3:29010 (AD-A-044468) 
SUPERCONDUCTING COILS/PERFORMANCE TESTING 
Superconducting 0.54 MJ pulsed energy storage coil, 3:29935 
SUPERCONDUCTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING CAVITY RESONATORS 
SUPERCONDUCTING JUNCTIONS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING DEVICES/DESIGN 
Superconducting magnetometry for the detection of heart disease. 
Final technical report, 3:29018 (PB-271950) 
SUPERCONDUCTING DEVICES/GAIN 
Superconducting transistor, 3:29019 
SUPERCONDUCTING DEVICES/USES 
The applicability of superconducting electronics to radar systems. 
Memorandum report, 3:29011 (AD-A-046801) 
SUPERCONDUCTING JUNCTIONS 
See also JOSEPHSON JUNCTIONS 
Development of millimeter-wave super schottky mixer diodes. 
Progress report 1 July 1975-30 September 1976, 3:29009 (AD-A- 
044276 


SUPERCONDUCTING MAGNETS 
See also MAGNETIC ENERGY STORAGE 
SUPERCONDUCTING MAGNETS/COOLING SYSTEMS 
Boiling incipience and convective boiling of neon and nitrogen, 
3:29013 (N-77-28330) 
SUPERCONDUCTING MAGNETS/DEFORMATION 
Experiments on buckling and vibration of superconducting coils, 
3:29919 
SUPERCONDUCTING MAGNETS/DESIGN 
Design and prototype fabrication of a 30 tesla cryogenic magnet, 
3:29014 (N-77-28393) 
SUPERCONDUCTING MAGNETS/INSTABILITY 
—— on buckling and vibration of superconducting coils, 
:2991 
SUPERCONDUCTING MAGNETS/MECHANICAL 
VIBRATIONS 
—— on buckling and vibration of superconducting coils, 


SUPERCONDUCTING MAGNETS/PERFORMANCE 
TESTING 
Testing of a 0.8 m free bore NbTi prototype magnet, 3:29928 
SUPERCONDUCTING MAGNETS/SPECIFICATIONS 
TESPE, a small superconducting compact torus, 3:29929 
SUPERCONDUCTORS 
See also TYPE-II SUPERCONDUCTORS 
SUPERCONDUCTORS/DOMAIN STRUCTURE 
Creation of normal domains in superconductors by acoustic 
methods, 3:29833 
SUPERCONDUCTORS/ELECTRIC CONDUCTIVITY 
Low-frequency maxima of phonon state density and the 
exponential term of the resistance of superconductors with A-15 
lattices, 3:29829 
SUPERCONDUCTORS/ELECTRON-PHONON COUPLING 
Two thermal effects in pure crystals of normal metals and 
superconductors, 3:29832 
SUPERCONDUCTORS/FLOW STRESS 
Relationship between softening of a material at superconducting 
transition and a thermal conductivity discontinuity, 3:29828 
SUPERCONDUCTORS/HARDENING 
Relationship between softening of a material at superconducting 
transition and a thermal conductivity discontinuity, 3:29828 
SUPERCONDUCTORS/MAGNETIC FLUX 
Fundamental fluxoid-defect interactions in irradiated 
superconductors. Interim report, 3:29826 (AD-A-044734) 
SUPERCONDUCTORS/MICROWAVE RADIATION 
Spatial structure in a nonequilibrium superconductor, 3:29830 
SUPERCONDUCTORS/PHONONS 
Low-frequency maxima of phonon state density and the 
exponential term of the resistance of superconductors with A-15 
lattices, 3:29829 


SURFACE WATERS 


SUPERCONDUCTORS/PHYSICAL RADIATION EFFECTS 
Fundamental fluxoid-defect interactions in irradiated 
superconductors. Interim report, 3:29826 (AD-A-044734) 
SUPERCONDUCTORS/THERMAL CONDUCTIVITY 
Relationship between softening of a material at superconducting 
transition and a thermal conductivity discontinuity, 3:29828 
Two thermal effects in pure crystals of normal metals and 
superconductors, 3:29832 
SUPERCONDUCTORS/TRANSITION TEMPERATURE 
Calculation of the critical temperature of a superconductor using 
the results of tunnel experiments, 3:29827 
SUPERCONDUCTORS/ULTRASONIC WAVES 
Creation of normal domains in superconductors by acoustic 
methods, 3:29833 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERGIANT STARS/STELLAR ATMOSPHERES 
Remarkable extent of the circumstellar gas shell surrounding 
Betelgeuse, 3:29572 
SUPERHEATERS/DESIGN 
Selection of the magnitude of the radiation surface of a 
superheater for standardized boilers with natural circulation, 
3:28141 
SUPERHEATERS/EFFICIENCY 
Comparing the efficiency of the direct-flow and counterflow 
schemes of convective low-pressure superheaters, 3:28142 
SUPERHEAVY ELEMENTS 
See TRANS 104 ELEMENTS 
SUPERTANKERS 
See TANKER SHIPS 
SURFACE AIR 
See also AIR 
EARTH ATMOSPHERE 
SURFACE AIR/BOUNDARY LAYERS 
Measurement of vertical velocity fluctuations in the atmospheric 
boundary layer with a small aircraft, 3:29305 (BNL-23633) 
SURFACE AIR/CHEMICAL ANALYSIS 
Capture threshold of male pink bollworm moth with gossyplure, 
and its effect on boll infestation and frequency of insecticidal 
treatment, 3:29343 
SURFACE AIR/RADIOACTIVITY 
Releases of '*CO» from nuclear facilities with gaseous effluents, 
3:29363 (ORNL-tr-4527) 
SURFACE AIR/RADIONUCLIDE MIGRATION 
Resuspension of plutonium from contaminated land surfaces: 
meteorological factors. Final report, 3:29359 (PB-271645) 
SURFACE AIR/TURBULENCE 
Some micro-meteorological observations during the approach and 
passage of hurricane Belle (1976), 3:29306 (BNL-23638) 
SURFACE BARRIER DETECTORS/CALIBRATION 
Surface barrier spectrometers for calibration of fast neutrons in 
MeV range (1 to 4 MeV), 3:29262 
SURFACE MINING/BIBLIOGRAPHIES 
Surface mining. Part 1. Strip mining (citations from the 
Engineering Index Data Base). Report for 1970-Oct 77, 3:27761 
(NTIS/PS-77/0952) 
SURFACE MINING/COST 
Basic estimated capital investment and operating costs for three 
coal strip mines, 3:27782 (FE/EES-78/1) 
SURFACE MINING/DEMONSTRATION PROGRAMS 
Onsite control of sedimentation utilizing the modified block-cut 
method of surface mining. Feasibility study Dec 74-Apr 76, 
3:27765 (PB-272244) 
SURFACE MINING/ECONOMIC ANALYSIS 
Surface land owner vs. the mineral rights owner: an economic 
analysis of the Eastern Kentucky problem, 3:28601 
SURFACE MINING/ENVIRONMENTAL EFFECTS 
Integrated mined-area reclamation and land-use planning. Volume 
3E. A case study of surface mining and reclamation planning: 
ASARCO Open Pit Copper Mine, Casa Grande, Arizona, 
3:29391 (ANL/EMR-1(Vol.3E)) 
SURFACE MINING/FINANCING 
Basic estimated capital investment and operating costs for three 
coal strip mines, 3:27782 (FE/EES-78/1) 
SURFACE MINING/HEALTH HAZARDS 
Respiratory status of surface coal miners in the United States, 
3:29552 
SURFACE MINING/LAND RECLAMATION 
Potential for using sewage sludges and compost in mine 
reclamation, 3:28785 
SURFACE MINING/MINING LAWS 
Federal leasable and locatable mineral regulations: an 
environmental guide for resource managers, 3:28593 (PB- 
272153) 
SURFACE PROPERTIES 
Surface scattering, 3:28958 
SURFACE WATERS 
See also COASTAL WATERS 





SURFACE WATERS/RADIOMETRIC ANALYSIS 


ESTUARIES 
RIVERS 


SEAS 
WATER RESERVOIRS 
SURFACE WATERS/RADIOMETRIC ANALYSIS 
Quarterly report of the Department of Energy, Division of 
tional and Environmental Safety: quality assurance 
program, 3:29309 (EML-337) 
Quarterly report of the Department of Energy, Division of 
Operational and Environmental Safety: quality assurance 
ro , 3:29310 (EML-337(App.)) 
SU: SIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN/ENERGY ANALYSIS 
Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641) 
SWEDEN/ENERGY SOURCE DEVELOPMENT 
Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641) 
IG POOLS/SOLAR WATER HEATING 
Solar energy utilization in public open-air swimming pools- 
Freibad Wiehl, 3:28061 (CONF-770246-) 
/ ACTUATORS 
— actuated 100 kA opening switch for high voltage 
licatons. Interim report, 3:29124 (AD-A-046798) 
Swit HES/DESIGN 
Method for switching currents, and also a control element 
(Patent), 3:29134 (UCRL-Trans-11316) 
/ENERGY ANALYSIS 
Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641) 
SWITZERLAND/ENERGY SOURCE DEVELOPMENT 
Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641) 
SYNCHROTRON RADIATION/RADIATION SOURCES 
Study of s as a dedicated source of synchrotron radiation, 
3:29237 (SLAC-PUB-2049) 
SYNCHROTRON RADIATION/RESEARCH PROGRAMS 
Annual report 1977 (Summaries of research activities at University 
of Oregon), 3:29747 (RLO/2230/T4-202) 
SYNCHROTRON RADIATION/USES 
Utilization of synchrotron radiation: current status and prospects, 
:29240 


SYNTHETIC FUELS INDUSTRY/COMMERCIALIZATION 
Evaluation of proposed Federal assistance for financing 
commercialization of emerging energy technologies, 3:28526 
(EMD-76-10) 
SYNTHETIC FUELS INDUSTRY/FEDERAL ASSISTANCE 
PROGRAMS 
Evaluation of proposed Federal assistance for financing 
commercialization of emerging energy technologies, 3:28526 
(EMD-76-10) 
SYNTHETIC PETROLEUM/HYDROCRACKING 
Method for upgrading synthetic oils boiling above gasoline boiling 
—_ (Patent; upgrading Fischer-Tropsch synthesis product), 


3:2795 
SYNTHETIC PETROLEUM/PRODUCTION 
Hydroretorting process for eastern shale, 3:27855 
SYSTEM FAILURE ANALYSIS 
See also FAILURE MODE ANALYSIS 
Common-cause analysis using sets, 3:29000 (SAND-77-1832) 


T 


TADPOLES 
See AMPHIBIANS 
LARVAE 
TALC/INTESTINAL ABSORPTION 
Absorption of ingested talc by hamsters, 3:29472 
T. SHIPS/CONSTRUCTION 
—~ concepts for efficient use of prestressed concrete ship 
hulls, 3:29168 
TANKER SHIPS/DESIGN 
LNG ship in a changing energy environment, 3:27848 
Review of the IMCO code for gas ships, 3:29049 
TANKER SHIPS/ENERGY CONSERVATION 
Improving fuel efficiency of existing tankers, 3:29050 
ER SHIPS/FUEL ECONOMY 
Improving fuel ony of existing tankers, 3:29050 
TANKER SHIPS/LA 
Pre-emption and oe ~~ clause revisited: the 1975 
Washington Tanker Law, 3:28595 
TANKER SHIPS/LEGISLATION 
Costs of cargo preference, 3:28604 (PB-272025) 
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TANKER SHIPS/MARITIME LAWS 
Review of the IMCO code for gas ships, 3:29049 
TANKER SHIPS/MATERIALS 
Design concepts for efficient use of prestressed concrete ship 
hulls, 3:29168 
TANKER SHIPS/MEETINGS 
Proceedings of the second ship technology and research (STAR) 
symposium, 3:29155 
TANKER SHIPS/MOORINGS 
Theoretical analysis of single point mooring behavior, 3:29164 
TANKER. SHIPS/SAFETY 
LNG ship safety enhanced by research and development, 3:27847 
ANKS/MATERIALS 


Plastic materials in solar engineering systems, 3:28911 (CONF- 
770246-) 
TANTALUM 181/CHARGE DENSITY 
Electroexcitation of the ground-state rotational band in ‘*'Ta, 
3:29778 
TANTALUM 181/ROTATIONAL STATES 
Electroexcitation of the ground-state rotational band in '*'Ta, 
3:29778 
TANTALUM 181 TARGET/ELECTRON REACTIONS 
Electroexcitation of the ground-state rotational band in '*'Ta, 
3:29778 
TAR SANDS 
See OIL SANDS 
TARGETS/DESIGN 
Design of a **F production system at ORNL 86-inch cyclotron, 
3:29190 (ORNL/MIT-258) 
TARGETS/FABRICATION 
Isotope research materials, 3:28899 (ORNL-5328) 
TECHNOLOGY UTILIZATION/EVALUATION 
Manufacturing technology: a changing challenge to improved 
roductivity, 3:28528 (LCD-75-436) 


Tooth lead levels in a children, 3:29536 
TEFLON/PHYSICAL RADIATION EFFECTS 
Radiation effects in insulator materials. Final report 28 Apr 76-31 
Mar 77, 3:28912 (AD-A-044535) 
Y 


Electronic identification. Progress report, July 1, 1976-September 
30, 1977 (For livestock), 3:29273 (LA-7020-PR) 
TELESCOPE COUNTERS/INCLINATION 
Pitch angle measurements from satellites using particle telescopes 
with multiple view directions, 3:29247 
TELLURIUM ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Raman scattering spectra of CdTe/sub 1-x/Se/sub x/ crystals, 


3:28888 
TELLURIUM ALLOYS/RAMAN SPECTRA 
Raman scattering spectra of CdTe/sub 1-x/Se/sub x/ crystals, 
3:28888 
TELLURIUM FLUORIDES/ATOM-MOLECULE COLLISIONS 
Collisional ionization between fast alkali atoms and selected 
hexafluoride molecules, 3:29625 
TEMPERATURE CONTROL 
Estimation of — of control in a complex thermoelectric 
system, 3:28 
TEMPERATURE CONTROL/THERMOELECTRIC 
REFRIGERATORS 
Application of thermoelectric coolers as blackbody references 
sources, 3:28677 
TENNESSEE/ENERGY SHORTAGES 
State planning for winter energy emergencies. Final report 1976- 
1977, 3:28515 (PB-271663) 
TERMINAL FACILITIES 
See also DEEP WATER OIL TERMINALS 
LIQUEFIED NATURAL GAS 
STORAGE FACILITIES 
TERMINAL FACILITIES/OFFSHORE SITES 
U.S. offshore LNG terminals: if and when, 3:27852 
TERRESTRIAL BACKGROUND 
See BACKGROUND RADIATION 
IRRRESTRIAL ECOSYSTEMS/DATA COMPILATION 
Identification of potential participant scientists and development 
of procedures for a national inventory of selected biological 
monitoring programs: a mail questionnaire survey, 3:29380 
(ORNL/TM-6224) 
TERRESTRIAL ECOSYSTEMS/MANAGEMENT 
Energy manual for parks: a handbook for interpreters and 
naturalists, 3:28545 
TERRESTRIAL ECOSYSTEMS/RESEARCH PROGRAMS 
Identification of potential participant scientists and development 
of procedures for a national inventory of selected biological 
monitoring programs: a mail questionnaire survey, 3:29380 
(ORNL/TM-6224) 
TEST FACILITIES 
Sodium test rigs for Britain's commercial reactor, 3:28280 





JUNE 30, 1978 


TEST FACILITIES/FEASIBILITY STUDIES 
Feasibility study for a postaccident heat removal facility 
(LMFBR), 3:28440 (LA-7133-MS) 
TEST FACILITIES/MEASURING INSTRUMENTS 
PWR blowdown heat transfer separate-effects program: thermal- 
hydraulic test facility experimental data report for test 104, 
3:28445 (ORNL/NUREG/TM-152) 
TEST FACILITIES/PLANNING 
Summary: workshop on the DOE combustion diagnostics facility, 
3:29140 (SAND-77-8287) 
TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRALIN/COMPARATIVE EVALUATIONS 
Homogeneous catalytic hydrocracking processes for conversion of 
coal to liquid fuels: basic and exploratory research. Monthly 
report No. 23, September 1977, 3:27734 (FE-2202-23) 
TETRALIN/THERMODYNAMIC PROPERTIES 
EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, February 1-February 28, 1977, 
3:27741 (FE-2353-11) 
TEXACO GASIFICATION PROCESS/COMPARATIVE 
EVALUATIONS 
Economic studies of coal gasification: combined cycle systems for 
electric power generation. Final report, 3:27781 (EPRI-AF-642) 
TEXAS/ECONOMIC DEVELOPMENT 
Economic development in the E] Paso-Juarez area and its impact 
on water supply, 3:28549 
TEXAS/ELECTRIC UTILITIES 
Fact book on major Texas electric utilities and the household 
sector: a socio-economic and demographic profile, 3:28626 
TEXAS/RESIDENTIAL SECTOR 
Fact book on major Texas electric utilities and the household 
sector: a socio-economic and demographic profile, 3:28626 
TEXT DEVICES/DATA ACQUISITION SYSTEMS 
Multichannel A/D subsystem for text data acquisition, 3:29868 
TEXT DEVICES/MAGNET COILS 
Design of TEXT toroidal and poloidal field coils, 3:29924 
TEXT DEVICES/POWER SUPPLIES 
TEXT poloidal coil systems power supplies, 3:29943 
TEXTILE INDUSTRY/AIR POLLUTION 
Source assessment: overview and prioritization of emissions from 
textile manufacturing. Final report Feb 76-Jan 77, 3:29337 (PB- 
271986) 
TEXTILE INDUSTRY/AIR POLLUTION CONTROL 
Waste air cleaning in drying and heat treatment units with special 
regard to heat recovery, 3:28760 
TEXTILE INDUSTRY/WASTE HEAT UTILIZATION 
Waste air cleaning in drying and heat treatment units with special 
regard to heat recovery, 3:28760 
TFR TOKAMAK/POWER SUPPLIES 
Slow and fast feedback circuits for the plasma equilibrium in the 
T.F.R. 600 Tokamak. Numerical simulation of the 
multitransformer equations, 3:29944 
TFTR REACTOR/MAGNET COILS 
TFTR toroidal field coil design, 3:29920 
TFTR REACTOR/POWER DISTRIBUTION 
— power distribution system for TFTR auxiliaries, 
:2 
TFTR REACTOR/TRANSFORMERS 
Selection of power transformers for pulsed loads, 3:29946 
TFTR REACTORS/REACTOR MAINTENANCE 
Tokamak Fusion Test Reactor remote maintenance, 3:29966 
TFTR REACTORS/REMOTE HANDLING EQUIPMENT 
Tokamak Fusion Test Reactor remote maintenance, 3:29966 
THALLIUM 194/ENERGY LEVELS 
Nuclear data sheets for A= 194, 3:29780 
THALLIUM 194/NUCLEAR PROPERTIES 
Nuclear data sheets for A= 194, 3:29780 
THALLIUM 207/ENERGY LEVELS 
Nuclear data sheets for A=207, 3:29781 
THALLIUM 207/NUCLEAR PROPERTIES 
Nuclear data sheets for A=207, 3:29781 
THALLIUM 209/ENERGY LEVELS 
Nuclear data sheets for A=209, 3:29782 
THALLIUM 209/NUCLEAR PROPERTIES 
Nuclear data sheets for A=209, 3:29782 
THALLIUM NITRATES/SURFACE TENSION 
Regular solution theory and the surface tensions of molten salt 
mixtures. 2. Thallium nitrate-lithium nitrate and thallium nitrate- 
potassium nitrate, 3:28955 
THERMAL CONDUCTION 
(Heat transfer by conduction.) 
Thermal conductance of immersed prinniped and sea otter pelts 
before and after oiling with Prudhoe Bay crude, 3:29426 
THERMAL DECOMPOSITION 
See PYROLYSIS 


THERMOCHEMICAL HEAT STORAGE/REVIEWS 


THERMAL DIFFUSIVITY/MEASURING METHODS 
Thermal diffusivity measurement of temperature sensitive 
materials by an extended pulse technique, 3:28923 (SAND-77- 


0973) 
THERMAL ENERGY STORAGE EQUIPMENT 
Thermal energy storage in phase change materials (Materials 
survey), 3:28494 (CONF-760212-) 
THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 
Heat pump device (Patent), 3:28717 
THERMAL ENERGY STORAGE EQUIPMENT/ECONOMICS 
Solar energy-its role to energy household, problems of storage, 
3:28034 (CONF-770246- 
THERMAL ENERGY STORAGE EQUIPMENT/HEAT 
EXCHANGERS 
Storage heat exchanger (Patent), 3:28497 
THERMAL ENERGY STORAGE EQUIPMENT/ 
PERFORMANCE TESTING 
Subsurface waste-heat storage: experimental study. Final report, 
November 15, 1975-June 30, 1977 (Aquifers), 3: 9122 (ORO/ 
5003-1) 
THERMAL ENERGY STORAGE EQUIPMENT/RESEARCH 
PROGRAMS 
Molten-salt thermal-energy storage systems, 3:28496 (CONF- 
770955-3) 
THERMAL INSULATION/DESIGN 
Heat-insulated device, for insulating the top part of the annular 
space between the main vessel and the safety vessel of a fast- 
neutron reactor (Patent; LMFBR), 3:28283 
Heat insulating system for the horizontal og surfaces for a 
liquid metal cooled nuclear reactor (Patent), 3:28272 (ANL- 
Trans-1120) 
THERMAL INSULATION/ECONOMICS 
Practical computation method for building thermal insulation on 
the basis of economic conditions, 3:28715 
THERMAL INSULATION/PHYSICAL PROPERTIES 
Plastic materials in solar engineering systems, 3:28911 (CONF- 
770246- 
THERMAL POWER PLANTS 
See also GEOTHERMAL POWER PLANTS 
THERMAL POWER PLANTS/AIR POLLUTION 
Point source model evaluation and development study. Final 
report, 3:28158 (PB-271646) 
THERMAL POWER PLANTS/AIR POLLUTION CONTROL 
Generation of fumes simulating particulate air pollutants. Final 
report Jan 75-Apr 77, 3:29338 (PB-271989) 
THERMAL POWER PLANTS/BOILER FUEL 
Experience at Edmonton (GLC) of generating electricity using 
refuse as fuel, 3:28128 
THERMAL POWER PLANTS/CONDENSER COOLING 
SYSTEMS 
Evaluation and description of a power plant condenser tube 
simulator: a research tool to assess power plant entrainment 
mortality of aquatic organisms, 3:28159 (PB-271924) 
THERMAL POWER PLANTS/COOLING SYSTEMS 
Sampling designs and methods for estimating fish-impingement 
losses at cooling-water intakes, 3:29545 (ANL/ES-60 
THERMAL POWER PLANTS/ENVIRONMENTAL EFFECTS 
Sampling designs and methods for estimating fish-impingement 
losses at cooling-water intakes, 3:29545 (ANL/ES-60) 
THERMAL POWER PLANTS/OPERATION 
Experience at Edmonton (GLC) of generating electricity using 
refuse as fuel, 3:28128 
THERMAL REACTORS/REACTOR LATTICE PARAMETERS 
Compendium of energy-dependent sensitivity profiles for the 
TRX-2 thermal lattice, 3:28320 (ORNL-5336) 
THERMAL WATERS/GEOCHEMISTRY 
Sources. Progress report, June 1975-March, 1977 and circulation 
paths of thermal fluids in the Abano region, northern Italy, 
3:28096 (COO-2763-1) 
THERMIONIC CONVERTERS/COVERINGS 
ERDA/NASA advanced thermionic technology program, 
progress report No. 24, 3:28678 (COO-3056-26) 
THERMIONIC CONVERTERS/MATHEMATICAL MODELS 
The plasmatron: advanced mode thermionic energy conversion, 
3:28679 (N-77-28586) 
THERMIONIC CONVERTERS/RESEARCH PROGRAMS 
ERDA/NASA advanced thermionic technology program, 
progress report No. 24, 3:28678 (COO-3056-26) 
THERMOCHEMICAL HEAT STORAGE/CHEMICAL 
REACTIONS 
Storage of thermal energy in reversible chemical reactions, 
3:28499 (CONF-760212-) 
THERMOCHEMICAL HEAT STORAGE/HEAT PIPES 
Energy storage and transmission by chemical heat pipe (CH,-CHP 
and CgHe-CHP systems), 3:28498 (CONF-760212-) 
THERMOCHEMICAL HEAT STORAGE/REVIEWS 
Energy storage and transmission by chemical heat pipe (CH,-CHP 
and CgHs-CHP systems), 3:28498 (CONF-760212-) 





THERMOCOUPLES/COVERINGS 


Thermochemical energy storage systems: a review, 3:28500 
(SAND-77-8051) 
OCOUPLES/COVERINGS 


Design of thermowells, 3:28676 
THERMOCOUPLES/DATA ACQUISITION SYSTEMS 
Diagnostics-oriented system for thermocouple thermometry, 
3:29278 (SAND-77-1864C) 
THERMOCOUPLES/ERRORS 
Diagnostics-oriented system for thermocouple thermometry, 
3:29278 (SAND-77-1864C) 
THERMOCOUPLES/THERMAL DIFFUSION 
Investigating the steady state of thermal diffusion in thermocells 
with molten salt mixtures, 3:28668 
THERMODYNAMIC MODEL/INCLUSIVE INTERACTIONS 
The calculation of inclusive gamma spectra at high energies, 


3:29720 (AD-A-045994) 
THERMOELECTRIC COOLERS 

See THERMOELECTRIC REFRIGERATORS 
THERMOELECTRIC GENERATORS 


High efficiency thermo-electric generator operating on the basis of 
a new thermo-electric effect, F :28657 
THERMOELECTRIC GENERATORS/BURNERS 
500 watt thermoelectric power source for military use, 3:28667 
ee TRIC GENERATORS/COMPUTER-AIDED 
Computer aided design for thermoelectric heat exchanger, 3:28654 
THERMOELECTRIC GENERATORS/DESIGN 
Conceptual design of a thermopile powered by controlled nuclear 
reaction, 3:28329 
Conversion of solar —% into electrical power by means of the 
thermoelectric effect, 3:28000 
Optimization of thermoelectric generator design for fixed heat- 
input operation, 3:28658 
Triangular electrode high power density thermopiles, 3:28001 
THERMOELECTRIC GENERATORS/EFFICIENCY 
Calculation method for the determination of geometric and 
electrical maximum efficiency total parameters in 
thermoelectric radioisotope generators, 3:27945 
Overall efficiency of a solar collector using a Fresnel lens and 
thermoelectric module to generate electrical power, 3:28002 
Thermoelectric figure-of-merit, 3:28663 
THERMOELECTRIC GENERATORS/FABRICATION 
Analysis of Bi-Te alloy thermoelectric compact systems, 3:28662 
THERMOELECTRIC GENERATORS/GEOMETRY 
Calculation method for the determination of geometric and 
electrical maximum efficiency total parameters in 
thermoelectric radioisotope generators, 3:27945 
THERMOELECTRIC GENERATORS/HEAT TRANSFER 
Thermal profiling application of thermoelectric generators for 
their output characteristics improvement, 3:28675 
THERMOELECTRIC GENERATORS/JUNCTIONS 
Improved junctions for thermoelectric cooling and energy 
production, 3:28660 
Some recent developments in thermoelectric junctions for 
refrigeration and power production, 3:28659 
THERMOELECTRIC GENERATORS/MATHEMATICAL 
MODELS 
Optimization of thermoelectric generator design for fixed heat- 
input operation, 3:28658 
THERMOELECTRIC GENERATORS/MEETINGS 
Proceedings of the international conference on thermoelectric 
energy conversion, 3:28652 
THERMOELECTRIC GENERATORS/PERFORMANCE 
Power generating thermojunctions with radial flow of currents in 
coaxial disks, 3:28666 
THERMOELECTRIC GENERATORS/PERFORMANCE 
TESTING 


500 watt thermoelectric power source for military use, 3:28667 
— testing and evaluation of the Navy half-watt RTG, 
Analysis of Bi-Te alloy thermoelectric compact systems, 3:28662 
THERMOELECTRIC GENERATORS/THERMOCOUPLES 
Design of thermowells, 3:28676 
ba OELECTRIC GENERATORS/THERMOELECTRIC 


Material for direct thermoelectric energy conversion with a high 
»wre of merit (Mg2Si/sub x/Ge/sub y/Sn/sub 1-x-y/), 3:28673 
Research in thermoelectric properties of chalcogenides of the I 
group, 3:28670 
THERMOELECTRIC GENERATORS/USES 
Recent terrestrial and undersea applications of radioisotope 
thermoelectric generators (RTGs), 3:27946 
THERMOELECTRIC HEATERS/CONTROL SYSTEMS 
Estimation of quality of control in a complex thermoelectric 
system, 3:2 
OELECTRIC MATERIALS 
Material for direct thermoelectric energy conversion with a high 
figure of merit (Mg2Si/sub x/Ge/sub y/Sn/sub 1-x-y/), 3:28673 
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THERMOELECTRIC MATERIALS/EFFICIENCY 
Thermoelectric figure-of-merit, 3:28663 

THERMOELECTRIC REFRIGERATORS/COMPUTER-AIDED 
DESIGN 


Computer aided design for thermoelectric heat exchanger, 3:28654 
THERMOELECTRIC REFRIGERATORS/CONTROL 
SYSTEMS 


Estimation of quality of control in a complex thermoelectric 
system, 3:28669 
THERMOELECTRIC REFRIGERATORS/DESIGN 
Estimating heat loads on thermoelectric coolers, 3:28661 
Low power, low temperature thermoelectric coolers, 3:28656 
New concept for improving thermoelectric heat pump efficiency, 
3:28655 
THERMOELECTRIC REFRIGERATORS/FABRICATION 
Fast transient response of novel Peltier junctions, 3:28665 
THERMOELECTRIC REFRIGERATORS/JUNCTIONS 
Improved junctions for thermoelectric cooling and energy 
production, 3:28660 
Some recent developments in thermoelectric junctions for 
refrigeration and power production, 3:28659 
THERMOELECTRIC REFRIGERATORS/MATHEMATICAL 
MODELS 
Numerical analysis of transient behavior of Te coolers, 3:28664 
Range of applicability of thermoelectric heat pumps from the 
technological point of view, 3:28653 
THERMOELECTRIC REFRIGERATORS/PERFORMANCE 
Low power, low temperature thermoelectric coolers, 3:28656 
Numerical analysis of transient behavior of Te coolers, 3:28664 
THERMOELECTRIC REFRIGERATORS/PERFORMANCE 
TESTING 
Fast transient response of novel Peltier junctions, 3:28665 
THERMOELECTRIC REFRIGERATORS/USES 
Application of thermoelectric coolers as blackbody references 
sources, 3:28677 
THERMOMETERS/CALIBRATION 
Application of thermoelectric coolers as blackbody references 
sources, 3:28677 
THERMONUCLEAR DEVICES 
See also MIGMA DEVICES 
STELLARATORS 
TOKAMAK DEVICES 
THERMONUCLEAR DEVICES/ELECTRIC GENERATORS 
Application of homopolar generators for high voltage plasma 
experiments, 3:29937 
Design of a 10 MJ fast discharging homopolar machine, 3:29939 
THERMONUCLEAR DEVICES/RESEARCH PROGRAMS 
Plasma research. Final report, October 1, 1968-December 31, 
1976, 3:29894 (COO/3070-1) 
THERMONUCLEAR DEVICES/REVIEWS 
Plasma research. Final report, October 1, 1968-December 31, 
1976, 3:29894 (COO/3070-1) 
THERMONUCLEAR FUELS/FABRICATION 
Microparticle dispenser, 3:29959 
THERMONUCLEAR FUELS/IMPLOSIONS 
Electron beam fusion (a bibliography with abstracts). Report for 
1964-Aug 77, 3:29847 (NTIS/PS-77/0820) 
High power beam focusing in a diode and target irradiation at 
ANGARA-I accelerator, 3:29961 
THERMONUCLEAR REACTIONS/EVALUATION 
Unconventional energy resources, 3:28647 
THERMONUCLEAR REACTIONS/ULTRAHIGH-SPEED 
PHOTOGRAPHY 
Picosecond x-ray spectral studies, 3:29863 
THERMONUCLEAR REACTOR MATERIALS/DESORPTION 
Study of ESD from type 304 stainless steel in relation to CTR first 
wall applications, 3:29963 
THERMONUCLEAR REACTOR MATERIALS/DOSIMETRY 
Standardization of dosimetry and damage analysis work for U.S. 
SAMs and MFR development program, 3:28187 (HEDL- 
A-1374 
THERMONUCLEAR REACTOR MATERIALS/LEAD 
ALLOYS 
Thermodynamic properties of a quasi-ionic alloy from 
electromotive force measurements: The Li-Pb system, 3:28860 
THERMONUCLEAR REACTOR MATERIALS/LITHIUM 
ALLOYS 
Thermodynamic properties of a quasi-ionic alloy from 
electromotive force measurements: The Li-Pb system, 3:28860 
THERMONUCLEAR REACTOR MATERIALS/PHYSICAL 
RADIATION EFFECTS 
Standardization of dosimetry and damage analysis work for U.S. 
AAs)” and MFR development program, 3:28187 (HEDL- 
THERMONUCLEAR REACTOR WALLS 
See also FIRST WALL 
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THERMONUCLEAR REACTOR WALLS/ENERGY 
ABSORPTION 
— deposition from microex: ) = particle debris in the first 
on an mprey pe eds usion reactor, 3:29970 
THERMONUCLEAR REACT 
(For use in cases where pon ay i if either hypothetical or real 
thermonuclear reactors are di: 
See also LASER FUSION REA CTORS 
MAGNETIC MIRROR TYPE REACTORS 
THERMONUCLEAR REACTOR WALLS 
TOKAMAK TYPE REACTORS 
THERMONUCLEAR REACTORS/BIBLIOGRAPHIES 
Nuclear fusion (a bibliography with abstracts). Report for 1971- 
Sep 77, 3:29849 (NTIS/PS-77/0874) 
THERMONUCLEAR REACTORS/MAGNETIC ENERGY 
STORAGE 
Superconducting 0.54 MJ pulsed energy storage coil, 3:29935 
THERMONUCLEAR REACTORS/MEETINGS 
Proceedings of the seventh symposium on engineering problems of 
fusion research. Volume I, 3:29898 
THERMONUCLEAR REACTORS/POWER SUPPLIES 
Energy storage and transfer system for experimental power 
reactor, 3:29941 
THERMONUCLEAR REACTORS/REVIEWS 
Fusion energy, 3:29896 
THERMONUCLEAR REACTORS/SUPERCONDUCTING 
MAGNETS 
— on buckling and vibration of superconducting coils, 


THERMONUCLEAR REACTORS/THERMONUCLEAR 
REACTOR MATERIALS 
Standardization of dosimetry and damage analysis work for U.S. 
re FBR, and MFR development program, 3:28187 (HEDL- 
A-1374) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOPHOTOVOLTAIC CONVERTERS/DESIGN 
Silicon photovoltaic cells in TPV conversion. Interim report 
oo concentration ratio of 300 to 500), 3:27984 (EPRI-ER- 
THERMOPHOTOVOLTAIC CONVERTERS/ 
MATHEMATICAL MODELS 
Silicon photovoltaic cells in TPV conversion. Interim report 
(Solar concentration ratio of 300 to 500), 3:27984 (EPRI-ER- 
633) 
THERMOPHOTOVOLTAIC CONVERTERS/PERFORMANCE 
TESTING 
Silicon photovoltaic cells in TPV conversion. Interim report 
(Solar concentration ratio of 300 to 500), 3:27984 (EPRI-ER- 
63 


THETA PINCH/ELECTRON DENSITY 
ae interferometer for the measurement of plasma density, 
:29857 
THIOPHENE/ADSORPTION 
In-ground adsorption of odorants - sensing the odorant in rooms, 
8 


THIOPHENE/ODOR 
=“ adsorption of odorants - sensing the odorant in rooms, 
THOMAS-FERMI MODEL/VACUUM STATES 
Vacuum charge distribution near super-charged nuclei, 3:29801 
THORIUM/AVAILABILITY 
a of nuclear power to world energy supply, 1975-2020, 
THORIUM/ENVIRONMENTAL TRANSPORT 
Concentration of thorium and rare earths by plants at different 
times during vegetation, 3:29386 (ORNL-tr-4592) 
THORIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Actinide analytical program for characterization of Hanford 
waste, 3:28936 (ARH-SA-296) 
THORIUM/SURFACE CLEANING 
Auger study of surface carbon and oxygen on thorium following 
ion bombardment, 3:28896 (UCRL-79645) 
THORIUM ALLOYS/MAGNETIC SUSCEPTIBILITY 
Spin dynamics and magnetic ordering in mixed valence systems, 
3: 28876 (BNL-23482) 
THORIUM ALLOYS/NEUTRON DIFFRACTION 
Spin dynamics and magnetic ordering in mixed valence systems, 
3:28876 (BNL-23482) 
THORIUM CYCLE 
Reprocessing of thorium-containing nuclear fuels. Annual activity 
report, July 1, 1975-June 30, 1976 (JUPITER; VENUS; fuel 
ty refabrication; waste treatment), 3:27887 (GERHTR- 
THORIUM CYCLE/ECONOMICS 
Alternate fuel cycles in HTGRs, 3:28239 
Medium-enriched uranium/thorium fuel cycle parametric studies 
for the HTGR, 3:28308 (GA-A-14659) 


TITANIUM BASE ALLOYS/MECHANICAL PROPERTIES 


Use of thorium in power reactors, 3:28313 
THORIUM CYCLE/FEASIBILITY STUDIES 
Medium-enriched uranium/thorium fuel cycle parametric studies 
for the HTGR, 3:28308 (GA-A-14659) 
THORIUM CYCLE/PLANNING 
Review of nuclear fuel cycle alternatives including certain 
‘a pertaining to weapon proliferation, 3:28312 (SAND-77- 
172 
Use of thorium in power reactors, 3:28313 
THORIUM OXIDES/MELTING 
Skull melting of synthetic minerals, 3:28898 (LA-7080-MS) 
THORIUM OXIDES/PUREX PROCESS 
Purex process operation and performance: 1970 thoria campaign, 
a ed 78 (RHO-SA-37) 


a RADON 220 
THULIUM SELENIDES/MAGNETIC SUSCEPTIBILITY 
Spin dynamics and magnetic ordering in mixed valence systems, 
3:28876 (BNL- 23482) 
THULIUM SELENIDES/NEUTRON DIFFRACTION 
Spin dynamics and magnetic ordering in mixed valenc> systems, 
3:28876 (BNL-23482 
THYROID/RADIONUCLIDE KINETICS 
Iodine-129 in animal thyroids from Nevada and other western 
states. Final report, 3: Ly > aaa 
TIDAL POWER/RESO 
Unconventional ener a reso vehi 3:28647 
TIN/SUPERCONDU 
Tunnel effect in superconductors with nonequilbrium quasi- 
particle —- under laser irradiation, 3:28890 
TIN/TOXI 
Health hazard evaluation determination ppm Number 76-38-326, 
Rycraft, Inc., Corvallis, Oregon, 3:29529 (PB-273748) 
TIN/TUNNEL EFFECT 


Tunnel effect in superconductors with nonequilbrium quasi- 
particle population under laser irradiation, 3:28890 
TIN 116 TARGET/PROTON REACTIONS 
Research with the high resolution spectrometer at LAMPF 
(Differential cross sections, analyzing power, neutron density, 
800 MeV), 3:29757 (ORO/5224-2) 
TIN 124 TARGET/PROTON REACTIONS 
Research with the high resolution spectrometer at LAMPF 
(Differential cross sections, analyzing power, neutron density, 
800 MeV), 3:29757 (ORO/5224-2) 
TIN ALLOYS/CHEMICAL PREPARATION 
Synthesis and application of new coordination com oe with 
sulfur donor ligands. Final technical report, 3:28861 (AD-A- 
044510 


TIN ALLOYS/SUPERCONDUCTIVITY 
Synthesis and application of new coordination com oe with 
sulfur donor ligands. Final technical report, 3:28861 (AD-A- 
044510 


TIN COMPOUNDS/THERMOELECTRIC Pe cae 
Material for direct thermoelectric energy conversion with —- 
figure of merit (Mg2Si/sub x/Ge/sub y/Sn/sub 1-x-y/), 3:28673 
TIN OXIDES/TUNNEL EFFECT 
Tunnel effect in superconductors with nonequilbrium quasi- 
_" population under laser irradiation, 3:28890 


See also SKIN 
TISSUES/CHEMICAL ANALYSIS 

Solvent alee method for determination of plutonium in soft 

tissue, 3:28944 
TISSUES/RADIOMETRIC ANALYSIS 

Quarterly report of the Department of Energy, Division of 
Operational and Environmental Safety: quality assurance 
program, 3:29309 (EML-337) 

Quarterly report of the Department of Energy, Division of 
Operational and Environmental Safety: quality assurance 
program, 3:29310 (EML-337(App.)) 

TITANIUM/SORPTIVE PROPER 
— effect in the pumping of hydrogen by titanium thin films, 
:28964 
TITANIUM 50 TARGET/PROTON REACTIONS 

Research with the high resolution spectrometer at LAMPF 
(Differential cross sections, analyzing power, neutron density, 
800 MeV), 3:29757 (ORO/5224-2) 

TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 
TITANIUM ALLOYS/CORROSION 

Corrosion of iron-base alloys versus alternate materials 
geothermal brines. Interim report: period ae Gctdber 1977, 
3:28101 (PNL-2456) 

TITANIUM BASE ALLOYS/DEFORMATION 

The cyclic stress-strain response of titanium-vanadium alloys. 

ous report (24, 28, 32, and 36 wt %), 3:28871 (AD-A- 
TITANIUM BASE ALLOYS/MECHANICAL PROPERTIES 
Casting alloy on a titanium base (Patent), 3:28873 (AD-A-044676) 





TITANIUM BASE ALLOYS/MICROSTRUCTURE 


TITANIUM BASE ALLOYS/MICROSTRUCTURE 

Influence of rare-earth additions on properties of titanium alloys: 
microstructures and room-temperature tensile properties of Ti- 
6Al-4V with yttrium, erbium, and misc’ additions 
geass) report 1 April 1976-March 1977, 3:28874 (AD-A- 

2 

The cyclic stress-strain response of titanium-vanadium alloys. 
Technical report (24, 28, 32, and 36 wt %), 3:28871 (AD-A- 
04461 


7) 
TITANIUM BASE ALLOYS/TENSILE PROPERTIES 
Influence of rare-earth additions on properties of titanium alloys: 
microstructures and room-temperature tensile properties of Ti- 
6Al-4V with yttrium, erbium, and mischmetal additions. 
geass) report 1 April 1976-March 1977, 3:28874 (AD-A- 
2 
TITANIUM COMPOUNDS/SURFACE CLEANING 
Clean and —— inated TiD:2 films: Fabrication and Auger 
:28914 
TIT NITRIDES/VACUUM COATING 
Spectral reflections of TiN/sub x/, and ZrN/sub x/, films as 
selective solar absorbers, 3:28085 
TITANIUM eee PREPARATION 
application of new coordination compounds with 
igands. Final technical report, 3:28861 (AD-A- 


10) 
TITANIUM OXIDES/SUPERCONDUCTIVITY 
Synthesis and application of new coordination compounds with 
—— - igands. Final technical report, 3:28861 (AD-A- 


™Xx DI DEVICES/SPECIFICATIONS 
TMX, a new facility, 3:29904 
TNS REACTORS/MAGNET CORES 
First order study for an iron core OH system for TNS, 3:29914 
(CONF-771029-202) 
TNS REACTORS/MAINTENANCE 
Remote servicing considerations for near-term power reactors 
(The Next Step), 3:29967 
TNS REACTORS/REMOTE HANDLING EQUIPMENT 


Remote servicing considerations for near-term power reactors 
(The Next Step), 3 3:29967 
TOBACCO/SOLAR DRYING 
Solar rs for the tobacco industry, 3:28060 
KAMAK DEVICES 


TO 
See also ALCATOR DEVICE 
JET TOKAMAK 
JFT-2 TOKAMAK 
PLT DEVICES 
TFR TOKAMAK 
TOKAMAK DEVICES/MAGNET COILS 
of the toroidal field magnet of RL ta ‘. 29921 
TO K DEVICES/TRAPPED ELECTRO 
— —- electrons on odd “drift” nena ‘n a tokamak, 
TOKAMAK TYPE REACTORS/DESIGN 
Im - nob confinement physics on reactor design and economics, 
Structural and mechanical design of tokamaks, 3:29897 
TOKAMAK TYPE REACTORS/DIRECT ENERGY 
CONVERSION 
Direct energy conversion of exhaust fusion plasma by magnetic 
deflection, 3:29956 
TOKAMAK TYPE REACTORS/DIVERTORS 
Tokamak divertor impact on the toroidal field magnet and 
vacuum system, 3:29913 
TOKAMAK TYPE REACTORS/ECONOMICS 
—= of confinement physics on reactor design and economics, 


TOKAMAK TYPE REACTORS/ELECTRON TEMPERATURE 
Determination of electron temperatures during initial phases of 
tokamak discharges by an improved time-history method of 
spectral lines, 3:29862 
TOKAMAK TYPE REACTORS/MAGNET COILS 
— ohmic heating coil arrangements for compact tokamak, 
TOKAMAK TYPE REACTORS/MAGNETIC FIELD 
CONFIGURATIONS 
Influence of magnetic field geometry on the splitting of drift 
2)" Orthogonal field geometry, 3:29916 (UCRL-Trans- 
TOKAMAK TYPE REACTORS/MAINTENANCE 
Overhaul procedure of large fusion reactor, 3:29971 
Remote maintenance considerations for the tokamak Experimental 
Power Reactor, 3:29965 
TOKAMAK TYPE REACTORS/PLASMA 
MACROINSTABILITIES 
MHD stability for a class of tokamak equilibria with fixed 
boundary, 3:29880 (COO-3077-146) 
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TOKAMAK TYPE REACTORS/POWER GENERATION 
— lant electrical output power profiles and the utility 
ace, 3:29972 
TOKAMAK TYPE REACTORS/POWER SUPPLIES 
Fusion applications of fast discharging homopolar machines, 
3:29933 (EPRI-ER-625) 
TOKAMAK TYPE REACTORS/REMOTE HANDLING 
Remote systems requirements for commercial tokamak fusion 
wer reactors, 3:29968 
TOKAMAK TYPE REACTORS/SCALING LAWS 
Contribution to an optimum conceptual tokamak scaling, 3:29908 
TOKAMAK TYPE CTORS/S TION 
= — and vertical field due to it in a tokamak model shell, 
:2991 
TOKAMAK TYPE REACTORS/SUPERCONDUCTING 
MAGNETS 
TESPE, a small superconducting compact torus, 3:29929 
TOKAMAK TYPE REACTORS/SY: ANALYSIS 
Establishment of design and performance requirements using cost 
and systems analysis, 3:29900 
TOPPING CY' CLES/RESEARCH PROGRAMS hear 1 
Potassium vapor ing cycle. Tec ess report, July 
1977-September 1 1 1577, 3:28125 (ORNL Pits 159) 
TOROIDAL PINCH DEVICES/HELICAL 
Elimination of MHD ae instabilities as a rose vp plasma 
pinch by a feedback method, 3:29890 
TOROIDAL PINCH DEVICES/PLASMA CONFINEMENT 
Elimination of MHD current instabilities of a toroidal plasma 
pinch by a feedback method, 3:29890 
TOROIDAL PINCH DEVICES/POWER SUPPLIES 
Fusion applications of fast discharging homopolar machines, 
3:29933 (EPRI-ER-625) 
TOROIDAL THETA PINCH DEVICES/POWER SUPPLIES 
Fusion applications of fast discharging homopolar machines, 
3:29933 (EPRI-ER-625) 
TOTAL ENERGY SYSTEMS 
See also MIUS 
TOTAL ENERGY SYSTEMS/ECONOMICS 
Factors affecting market initiation of solar total energy, 3:28018 
(SAND-78-0148C) 
TOTAL ENERGY SYSTEMS/FEASIBILITY STUDIES 
Analysis of central total energy systems at military facilities. 
Interim report, 3:28693 (AD-A-044813) 
TOTAL ENERGY SYSTEMS/MARKET 
Application analysis of solar total energy to the residential sector. 
tly technical status report, April 1-June 30, 1977, 3:28648 
(ALO/3787-1) 
TOTAL ENERGY SYSTEMS/SOLAR ENERGY 
Application analysis of solar total energy to the residential sector. 
rly technical status report, April 1-June 30, 1977, 3:28648 
(ALO/3787-1) 
Factors affecting market initiation of solar total energy, 3:28018 
(SAND-78-0148C) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOWER FOCUS POWER PLANTS/BRAYTON CYCLE 
Closed-cycle, high-temperature central receiver concept for solar 
electric power. Final report, 3:28010 (EPRI-ER 629) 
TOWER FOCUS POWER PLANTS/CONTROL SYSTEMS 
Master control and data system for the SMW Solar Thermal Test 
Facility, 3:28013 (SAND-78-0205C) 
Real time computer control of 5 megawatts of solar thermal 
energy, 3:28012 (SAND-78-0204C 
TOWER FOCUS POWER PLANTS/DATA ACQUISITION 
SYSTEMS 
Master control and data system for the 5MW Solar Thermal Test 
Facility, 3:28013 (SAND-78-0205C) 
TOWER FOCUS POWER PLANTS/DESIGN 
Closed-cycle, high-temperature central receiver concept for solar 
electric power. Final report, 3:28010 (EPRI-ER-629) 
TOWER FOCUS POWER PLANTS/ECONOMICS 
BUCKS: economic analysis model of solar electric power plants, 
3:28011 (SAND-77-8279) 
TOWER FOCUS POWER PLANTS/MATHEMATICAL 
MODELS 
BUCKS: economic analysis model of solar electric power plants, 
3:28011 (SAND-77-8279) 
TOWER FOCUS POWER PLANTS/TEST FACILITIES 
Master control and data system for the SMW Solar Thermal Test 
Facility, 3:28013 (SAND-78-0205C) 
E 


See also COMMERCIAL SECTOR 
ee rene crisis, 3:28596 


See also ELECTRIC RAILWAYS 
TRAINS/EXHAUST GASES 
Assessment of railroad fuel use and emissions for the regional air 
pollution study, 3:29330 (PB-271887) 
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TRAINS/FUEL CONSUMPTION 
Assessment of railroad fuel use and emissions for the regional air 
llution study, 3:29330 (PB-271887) 
S 104 ELEMENTS/ISOTOPE PRODUCTION 
Evidence against superheavy elements in giant-halo inclusions re- 
examined with synchrotron radiation, 3:29785 
TRANS 104 ELEMENTS/X-RAY SPECTRA 
Evidence against superheavy elements in giant-halo inclusions re- 
examined with synchrotron radiation, 3:29785 
TRANSDUCERS/DESIGN 
High-temperature shear-mode transducers for LMFBR ultrasonic 
owmeters, 3:28254 (ANL-CT-77-6) 
TRANSFORMERS/DESIGN 
Moving coil linear variable differential transformer, 3:29132 
Selection of power transformers for pulsed loads, 3:29946 
TRANSFORMERS/HOT SPOTS 
Transformer hot spot detector. Final report, 3:28166 (EPRI-EL- 
73 


5 
TRANSFORMERS/TEMPERATURE MONITORING 
— hot spot detector. Final report, 3:28166 (EPRI-EL- 
57 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSIENTS/HEAT TRANSFER 
Simulation of operational and safety transients in LMFBR systems 
(SSC Code), 3:28425 (BNL-NUREG-23113) 
TRANSIENTS/HYDRAULICS 
Simulation of operational and safety transients in LMFBR systems 
(SSC Code), 3:28425 (BNL-NUREG-23113) 
TRANSPORTATION SECTOR/ENERGY CONSERVATION 
Energy and environmental implications of alternative work 
= (4-day week; staggered or flexible working hours), 
:28577 
TRANSPORTATION SYSTEMS 
See also RAPID TRANSIT SYSTEMS 
TRANSPORTATION SYSTEMS/BIBLIOGRAPHIES 
Transportation systems center bibliography of technical reports 
July 1970-December 1976. Report for July 1970-December 
1976, 3:28819 (PB-271327) 
TRANSPORTATION SYSTEMS/ECONOMIC IMPACT 
Transport and the environment (Book), 3:28546 
TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 
Energy conservation: theory and practice (Proceedings; 16 
papers), 3:28565 (CONF-770870-) 
TRANSPORTATION SYSTEMS/ENERGY EFFICIENCY 
Analysis of the incremental cost and trade-offs between energy 
efficiency and physical distribution effectiveness in intercity 
freight markets, 3:28739 (PB-271792) 
Costs and energy efficiency of a dual-mode system, 3:28737 (N-77- 
29003 


TRANSPORTATION SYSTEMS/ENVIRONMENTAL 
IMPACTS 


Transport and the environment (Book), 3:28546 
TRANSPORTATION SYSTEMS/LIFE-CYCLE COST 
Costs and energy efficiency of a dual-mode system, 3:28737 (N-77- 
29003 


TRANSPORTATION SYSTEMS/PLANNING 
oOETOS approach to transportation planning, 3:28633 (CONF- 
087: 
TRANSPORTATION SYSTEMS/SOCIAL IMPACT 
Transport and the environment (Book), 3:28546 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
TRANSURANIUM ELEMENTS/RADIOACTIVE WASTE 

MANAGEMENT 

TRU waste cyclone drum incinerator and treatment system: April- 
June 1977 (Cyclone incinerator; immobilization; packaging), 
3:27895 (MLM-2482) 

TRU waste cyclone drum incinerator and treatment system: July- 
September 1977 (Cyclone incinerator; immobilization; 
packaging), 3:27896 (MLM-2496) 

TRAPPED ELECTRONS 
Activated and activationless localization and impurity trapping of 
the electron in C2HsOH and C.HsOD, 3:28981 
TREAT REACTOR/REACTOR EXPERIMENTAL FACILITIES 
ee in neutron radiography equiment at TREAT, 
:28409 
TREAT REACTOR/REACTOR OPERATION 

Reactor Development Program. Progress report, 3:28422 (ANL- 
RDP-64) 

Reactor development program progress report, Jan 1978, 3:28423 
(ANL-RDP-67) 

TREES 
See also PINES 
TREES/MORPHOLOGICAL CHANGES 

Concentration of thorium and rare earths by plants at different 

times during vegetation, 3:29386 (ORNL-tr-4592) 


TURBINE BLADES/FATIGUE 


TREES/PLANT DISEASES 
Cronartium fusiforme on direct seeded and planted pines, 3:29482 
(SRO-742-2) 
TREES/RADIONUCLIDE KINETICS 
Concentration of thorium and rare earths by plants at different 
times during vegetation, 3:29386 (ORNL-tr-4592) 
TREES/ROOT ABSORPTION 
Concentration of thorium and rare earths by plants at different 
times during vegetation, 3:29386 (ORNL-tr-4592) 
TRIPLET PARTICLES 
See QUARKS 
CUM 


See WHEAT 
TRITIUM/RADIOECOLOGICAL CONCENTRATION 
Tritium retention by cows and steers and transfer to milk. Final 
report 1970-1971, 3:29390 (PB-271975) 
TRITIUM COMPOUNDS/AIR POLLUTION 
Bowen ratio estimates of pollutant deposition velocity in a pine 
forest (Deposition velocity of radioactive air pollutants on pine 
forest), 3:29388 (DP-MS-77-72) 
TRITIUM COMPOUNDS/DEPOSITION 
Bowen ratio estimates of pollutant deposition velocity in a pine 
forest (Deposition velocity of radioactive air pollutants on pine 
forest), 3:29388 (DP-MS-77-72) 
TRITIUM COMPOUNDS/SURFACE CONTAMINATION 
Quantitative determination of surface oxide and interfacial metal 
lost in erbium tritide films, 3:28907 
TRITIUM RECOVERY/TEST FACILITIES 
Conceptual design of an emergency tritium clean-up system, 
3:29955 (LA-7136-MS) 
TRITON REACTIONS/ELASTIC SCATTERING 
Survey of recent experiments for the 7Li system (0.1 to 14 MeV: 
excitation functions), 3:29762 
TROUT/REPRODUCTION 
Effect of crude oil on trout reproduction, 3:29425 
TRUCKS/ECONOMIC ANALYSIS 
Transport of solid commodities via freight pipeline: cost 
estimating methodology. Volume III, parts A and B. First year 
final report, 3:28636 (DOT-TST-16T.37) 
TRUCKS/FUEL ECONOMY 
Potential fuel conservation measures by motor carriers in the 
intercity freight market. Volume I and II, 3:28740 (PB-271816) 
TSCHEBYSCHEFF APPROXIMATION 
See POLYNOMIALS 
TUBES (CONDUITS) 
See PIPES 
TULLNERFELD REACTOR/REACTOR PROTECTION 
SYSTEMS 
Inspecting cable routine for redundancy of safety systems, 3:28461 
Tullnerfeld power station reactor protection system, 3:28470 
TUNGSTEN/AIR POLLUTION 
Characterization of trace element emissions from coal-fired power 
plants, 3:29344 (UCRL-80412) 
TUNGSTEN/FIELD EMISSION 
Uncarburized thoriated tungsten filament activation, 3:28887 
TUNGSTEN 184 TARGET/PROTON REACTIONS 
Nucleon-number dependence of the production cross sections for 
massive dihadron states, 3:29676 
TUNGSTEN ALLOYS 
See also HASTELLOY X 
TUNGSTEN ALLOYS/FABRICATION 
Reinforcement of gas turbine blades by technological metiods, 
3:28862 (AD-A-046222) 
TUNGSTEN COMPOUNDS/CATALYTIC EFFECTS 
Transition metal chemistry under high carbon monoxide pressure: 
an infrared spectroscopic study of catalysis in the Fischer- 
Tropsch reactions, 3:27955 (SRO-933-2) 
TUNGSTEN FLUORIDES/CHARGE EXCHANGE 
Charge-transfer interactions between transition metal 
hexafluorides and xenon. Technical report, 3:28987 (AD-A- 
046575) 
TUNGSTEN IONS/ELECTRIC CHARGES 
Search for fractionally charged tungsten ions, 3:29677 
TURBINE BLADES/COOLING 
Problem of efficiency of film cooling of the nozzle blade trailing 
edge, 3:28138 
TURBINE BLADES/COST 
Wind turbine generator rotor blade concepts with low cost 
potential, 3:28112 (DOE/NASA/1028-77/13) 
TURBINE BLADES/DESIGN 
Wind turbine blade with safety contrivance against excess loads 
(Patent), 3:28116 
TURBINE BLADES/FABRICATION 
Wind turbine generator rotor blade concepts with low cost 
potential, 3:28112 (DOE/NASA/ 1028-77/ 13) 
TURBINE BLADES/FATIGUE 
Preliminary blade strain gage data on the Sandia 17-meter vertical- 
axis wind turbine, 3:28113 (SAND-77-1176) 





TURBINE BLADES/GAS COOLING 


TURBINE BLADES/GAS COOLING 
Cooled turbine blade Lem Bey 3:29147 
TURB BLADES/MECHANICAL VIBRATIONS 
Some peculiarities of computer-aided calculation of turbine blade 
vibrations utilizing the be ap od method, 3:28144 
TURBINE BLADES/PERFO 
Effect of number of blades on the performance of hydrodynamic 
coup and dynamometers, 3:28148 
TURBINE LADES/STRAINS 
Preliminary blade strain gage data on the Sandia 17-meter vertical- 
axis wind turbine, 3:28113 (SAND-77-1176) 
TURBINE BLADES/STRUCTURAL MODELS 
a of turbine stages with relatively short blades, 


IENERATORS 
See also HYDRAULIC TURBINES 
TURBOGENERATORS/MATHEMATICAL MODELS 
Contribution to the ae of non-stationary operation of large 
turbogenerators, 3:28140 
TURBOGENERATORS/OPERATION 
Contribution to the study of non-stationary operation of large 
turbogenerators, 3:28140 
ENGINES/FUEL ECONOMY 
Full-scale altitude engine test of a turbofan exhaust-gas-forced 
m123) reduce thrust specific fuel consumption, 3:28735 (N-77- 
28123 
MA 


CHINERY 
See also COMPRESSORS 
PUMPS 
TURBOMACHINERY/BEARINGS 
Bearing nen seal systems for turbomachinery in direct- 
cycle HT wer plants, 3:28229 (GA-A-14410) 
TURBOMACHINERY/PERFORMANCE 
Application of turbomachinery in solar-assisted Rankine cooling 
systems, 3:28038 (LBL-6852) 
TURBOMACHINERY/REVIEWS 
Turbomachinery for compressed air energy storage systems, 
3:28488 (CONF-760212-) 
TURBOMACHINERY/STRUCTURAL MODELS 
— modeling of turbine stages with relatively short blades, 
:28137 
TURBULENT FLOW/SHEAR 
Behavior of conditioned variables in free turbulent shear flows, 
3:29644 (BNL-2307 
TWO-FIREBALL MODEL 
See FIREBALL MODEL 
TWO-PHASE FLOW/FLOWMETERS 
a flow measurement by pulsed neutron activation 
ques, 3:28330 (ANL-NUREG-CT-78-17) 
TWO-PHASE FLOW/MATHEMATICAL MODELS 
The flow of a liquid-vapor mixture through a duct. Final report, 
3:28420 (AD-A-043994) 
TYPE-II SUPERCONDUCTORS/STABILIZATiION 
Thermal stability of superconductors with large surface barriers to 
flux entry: Superconducting power-line conductors, 3:29831 
TYPE-III SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 


U 


UCLBL 
See LAWRENCE BERKELEY LABORATORY 


See LAWRENCE LIVERMORE LABORATORY 
UHV AC SYSTEMS/EQUIPMENT PROTECTION DEVICES 
Modern arresters for ehv and uhv networks: requirements and 
technical solutions, 3:28173 
UHV AC SYSTEMS/POWER SUBSTATIONS 
Model study of electric field effects in substations. Final report, 
a ech 1, 3:28169 (EPRI-EL-632(Vol.1)) 
See JET MODEL 
ULTRASTRUCTURAL CHANGES 
Changes in rat renal cortex, isolated plasma membranes and 


urinary enzymes following the injection of mercuric chloride, 
3:29500 


UNCORRELATED-JET MODEL 

See JET MODEL 
UNDERGROUND MINING 

See also LONGWALL MINING 

ROOM AND PILLAR MINING 
UNDERGROUND MINING/ENVIRONMENTAL EFFECTS 
Illinois lands affected by underground mining for coal. Final 
report, 3:27758 (PB-271424) 
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UNDERGROUND MINING/HEALTH HAZARDS 
Respiratory status of surface coal miners in the United States, 
3:29552 
UNDERGROUND NUCLEAR STATIONS/CONTAINMENT 
SYSTEMS 
Containment for a nuclear reactor (Patent), 3:28471 
UNDERGROUND NUCLEAR STATIONS/SITE SELECTION 
Power plant siting (a bibliography with abstracts). Report for 
1964-Sep 77, 3:28388 (NTIS/PS-77/0868) 
UNDERGROUND SPACE/CEILINGS 
Improvement of subterranean cavities (Patent), 3:29150 
UNIFIED GAUGE MODELS 
See also WEINBERG-SALAM GAUGE MODEL 
UNIFIED GAUGE MODELS/WEAK NEUTRAL CURRENTS 
Weak interaction effects in e* e~ annihilation with polarised 
beams, 3:29665 (LBL-6799) 
UNITED KINGDOM/COAL INDUSTRY 
Annual report 1975/76 of the National Coal Board, 3:27788 
UNITED KINGDOM/DISTRICT HEATING 
Case for combined heat and power in the U.K. (System analysis 
emphasizing load factor), 3:28563 
UNITED KINGDOM/DUAL-PURPOSE POWER PLANTS 
Case for combined heat and power in the U.K. (System analysis 
emphasizing load factor), 3:28563 
UNITED KINGDOM/ENERGY ANALYSIS 
Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641) 
UNITED KINGDOM/ENERGY POLICY 
UK oil nationalization policy - origins and future, 3:27828 
UNITED KINGDOM/ENERGY SOURCE DEVELOPMENT 
Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641) 
UNITED KINGDOM/FUEL REPROCESSING PLANTS 
Review of remote handling experience and philosophy in a 
reprocessing plant in the United Kingdom, 3:27881 
UNITED KINGDOM/GEOTHERMAL RESOURCES 
Is geothermal energy the answer, 3:28090 
UNITED KINGDOM/INDUSTRY 
Oil money jingles in John Bull's pockets (Industry problems 
despite oil self-sufficiency), 3:28606 
UNITED KINGDOM/NATURAL GAS 
British offshore policy: Tony Benn explains, 3:28611 
The United Kingdom's development of its North Sea oil and gas 
reserves: Departments of State and the Interior. Report to the 
Congress, 3:28605 (PB-272120) 
UNITED KINGDOM/NUCLEAR POWER 
Nuclear power and public policy, 3:28559 
UNITED KINGDOM/PETROLEUM 
British offshore policy: Tony Benn explains, 3:28611 
The United Kingdom's development of its North Sea oil and gas 
reserves: ments of State and the Interior. Report to the 
Congress, 3:28605 (PB-272120) 
UNITED KINGDOM/PETROLEUM INDUSTRY 
Oil money jingles in John Bull's pockets (Industry problems 
despite oil self-sufficiency), 3:28606 
UK oil nationalization policy - origins and future, 3:27828 
UNITED KINGDOM/SOLAR ENERGY 
Solar energy prospects for Britain, 3:27974 
UNITED KINGDOM/WEATHER 
Heating, cooling, and weather in Britain, 3:28701 
UNITED STATES OF AMERICA 
See USA 


UNIVERSE/ANTIMATTER 
Is the Universe matter-antimatter symmetric, 3:29589 
UNIVERSE/MATTER 
Is the Universe matter-antimatter symmetric, 3:29589 
UNIVERSE/SYMMETRY 
Is the Universe matter-antimatter symmetric, 3:29589 
URANINITES/DISSOLUTION 
Kinetic study of the dissolution of uraninite, 3:28988 
URANIUM 
See also ENRICHED URANIUM 
URANIUM/AIR POLLUTION 
Characterization of trace element emissions from coal-fired power 
plants, 3:29344 (UCRL-80412) 
URANIUM/AVAILABILITY 
> of nuclear power to world energy supply, 1975-2020, 
1 
URANIUM/ELECTRONIC STRUCTURE 
Relativistic effects in ab initio effective core potentials for 
— calculations. Applications to the uranium atom, 
URANIUM/EMISSION SPECTROSCOPY 
Investigation of uranium plasma emission from 1050 to 6000 A, 
3:28877 (LA-7101-T) 
URANIUM/GEOCHEMISTRY 
Kinetic study of the dissolution of uraninite, 3:28988 
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URANIUM/HEAVY ION REACTIONS 
Comparison of models of high energy heavy ion collision (0.1 to 
2.0 GeV/nuo, review), 3:29802 (LBL-6594) 
TUM/LEACHING 


Study on alkali extraction of uranium and vanadium from Okchon 
system graphite ore, 3:27869 
URANIUM/MARKET 
Structure of the energy markets: a report of TVA’s antitrust 
investigation of the coal and uranium industries, 3:27783 (NP- 
81 


URANIUM/RECOVERY 
Recovery of uranium from pit sludges and cold metal oxide, 
3:27898 (NLCO-1149) 
URANIUM/SOLUBILITY 
Solubility of yttrium in uranium at 1700 K, 3:28875 
URANIUM/TRADE 

Certain actions that can be taken to help improve this Nation's 

uranium picture, 3:27892 (EMD-76-1 
URANIUM 233 TARGET/NEUTRON REACTIONS 

Remarks on the 2200 m/s and 20°C Maxwellian neutron data for 
U-233, U-235, Pu-239, and Pu-241, 3:29789 

Review of anti v for **Cf and thermal neutron fission, 3:29790 

235 TARGET/NEUTRON REACTIONS 

Absolute 7°5U, 7°*U, 2°7Np fast neutron fission cross-section 
measurements (14.8 MeV and *5*CF fission spectrum), 3:29798 

Fission yields: measurement techniques and data status, 3:29787 

Integral measurement results in standard fields, 3:29796 

Neutron transport calculations for the intermediate-energy 
standard neutron field (ISNF) at the National Bureau of 
Standards, 3:27941 

Prompt fission neutron spectra, 3:29792 

Propagation of uncertainties in fission cross section standards in 
the interpretation -—_ utilization of critical benchmark 
measurements, 3:29793 

Remarks on the 2200 m/s and 20°C Maxwellian neutron data for 
U-233, U-235, Pu-239, and Pu-241, 3:29789 
Review of anti v for Cf and thermal neutron fission, 3:29790 

URANIUM 235 TARGET/NEUTRONS 

Absolute fission cross section measurements using fixed energy 

neutron sources (140 to 964 KeV), 3:29797 
URANIUM 238 TARGET/NEUTRON REACTIONS 

237Np and 7°*U as possible standards for the MeV region (0.1 to 20 
MeV), 3:29794 

Absolute 7°5U, 75*U, 2°7Np fast neutron fission cross-section 
measurements (14.8 MeV and *°*CF fission spectrum), 3:29798 

Integral measurement results in standard fields, 3:29796 

Neutron transport calculations for the intermediate-energy 
standard neutron field (ISNF) at the National Bureau of 
Standards, 3:27941 

URANIUM ALLOYS/ELECTRONIC STRUCTURE 
ay —— in actinide materials: A neutron study of USb, 
:288 
URANIUM DEPOSITS/AERIAL PROSPECTING 

Geostatistics project of the National Uranium Resource 

Evaluation program, 3:27863 (LA-7168-PR) 
URANIUM DEPOSITS/EXPLORATION 

Geochemical and geophysical exploration (Patent), 3:27867 

Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending June 30, 1977, 3:27861 (GJBX-10(78)) 

URANIUM DEPOSITS/GEOCHEMICAL SURVEYS 

Anomalous uranium concentrations in artesian springs and stream 
sediments in the Mount Prindle area, Alaska. Open file report, 
3:27864 (PB-271878) 

Raw data report: Cave Valley orientation study, Lund 1°x 2° 
NTMS area, Nevada, 3:27866 (UCID-17648) 

URANIUM DEPOSITS/MINERALIZATION 

Radiometric study of rocks in three selected drainage basins in the 

Spruce Pine area, North Carolina, 3:27859 (DP-1454) 
URANIUM DEPOSITS/PROSPECTING 

Hydrogeochemical and stream sediment reconnaissance of the 
National Uranium Resource Evaluation program: the Rocky 
Mountain states of New Mexico, Colorado, Wyoming, and 
Montana, and the state of Alaska. Progress report, July- 
September 1977, 3:27862 (LA-6993-PR) 

Hydrogeochemical and Stream-Sediment Reconnaissance (HSSR) 
survey of the National Uranium Resource Evaluation (NURE) 
program, Western United States. Quarterly progress report, 
July-September 1977, 3:27865 (UCID-16911-77-3) 

Report of geophysical survey for uranium deposits over Chubu 
Tunnel area, Samgoe Coal Mine area, and Soryong Coal Mine 
area, 3:27868 

Savannah River Laboratory quarterly report, October-December 
1977. Hydrogeochemical and Stream Sediment Reconnaissance: 
eastern United States. National Uranium Resource Evaluation 
Program, 3:27860 (DPST-77-138-4) 

URANIUM DIOXIDE/CREEP 
Creep of UO: at 2500°C, 3:28904 (HEDL-SA-1079) 


US ERDA/COMPUTER NETWORKS 


URANIUM DIOXIDE/FABRICATION 
Fugitive binder for nuclear fuel materials (Patent), 3:28362 
URANIUM DIOXIDE/PHYSICAL RADIATION 
Experiment data report IFA-226 postirradiation examination 
(PWR, BWR), 3:28193 (TREE-NUREG-1173) 
URANIUM FLUORIDES 
See also URANIUM HEXAFLUORIDE 
URANIUM FLUORIDES/ABSORPTION SPECTRA 
Investigation of uranium plasma emission from 1050 to 6000 A, 
3:28877 (LA-7101-T) 
URANIUM HEXAFLUORIDE/CHARGE EXCHANGE 
Charge-transfer interactions between transition metal 
hexafluorides and xenon. Technical report, 3:28987 (AD-A- 
7 


046575) 
URANIUM HEXAFLUORIDE/INFRARED SPECTRA 
3v3 vibrational spectra of SFe and UFe, 3:29618 
URANIUM HEXAFLUORIDE/SURFACE IONIZATION 
Molecular negative surface ionization of UFe, 3:29617 
URANIUM HEXAFLUORIDE/VIBRATIONAL STATES 
3v3 vibrational spectra of SFs and UFe, 3:29618 
URANIUM MINES/RADIATION MONITORING 
Continuous working level measurements using alpha and beta 
detectors. Report of investigations 1977, 3:27916 (PB-271877) 
URANIUM ORES/HEALTH HAZARDS 
Bibliography on the dosimetry of radon and radon daughters, 
3:29496 (ORNL-5284) 
URANIUM ORES/MILL TAILINGS 
Bibliography on the dosimetry of radon and radon daughters, 
3:29496 (ORNL-5284) 
URANIUM ORES/MINING 
Certain actions that can be taken to help improve this Nation's 
uranium picture, 3:27892 (EMD-76-1) 
URANIUM ORES/ORE PROCESSING 
Study on alkali extraction of uranium and vanadium from Okchon 
system graphite ore, 3:27869 
URANIUM RESERVES 
Certain actions that can be taken to help improve this Nation's 
uranium picture, 3:27892 (EMD-76-1) 
URANIUM TRIOXIDE/CRITICALITY 
Reference critical experiments. Progress report, October 1, 1977- 
December 31, 1977, 3:29020 (RFP-NUREG-2746) 
URANIUM TRIOXIDE/CRYSTAL-PHASE 
TRANSFORMATIONS 
Neutron powder profile studies of the gamma uranium trioxide 
phases, 3:28903 
URBAN AREAS/AIR POLLUTION 
Regional transport and transformation of sulfur dioxide to sulfates 
in the United States, 3:29335 (PB-271927) 
URBAN AREAS/AIR QUALITY 
Evaluation of emission control strategies for sulfur dioxide and 
particulates in the Chicago metropolitan air quality control 
region, 3:29317 (ANL-IIPP-2) 
URBAN AREAS/TRANSPORTATION SYSTEMS 
Analysis of the incremental cost and trade-offs between energy 
efficiency and physical distribution effectiveness in intercity 
freight markets, 3:28739 (PB-271792) 
US AEC 
See also HAPO 
LASL 
LAWRENCE BERKELEY LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
ORNL 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
US AEC/BUDGETS 
Interactive financial management: execution of budget 
formulation, 3:29974 (CONF-770937-) 
US DOE/BUDGETS 
Interactive financial management: execution of budget 
formulation, 3:29974 (CONF-770937-) 
US DOE/WIND POWER 
Summary of the development plan for the wind characteristics 
program element of the Federal Wind Energy Program, 3:28107 
(PNL-2501) 
US ERDA 
See also STANFORD LINEAR ACCELERATOR CENTER 
Program evaluation and review system for the Division of Energy 
Storage Systems. Progress report, July 1, 1977-September 30, 
1977, 3:29976 (COO/4454-1) 
US ERDA/BUDGETS 
Interactive financial management: execution of budget 
formulation, 3:29974 (CONF-770937-) 
US ERDA/COMPUTER NETWORKS 
General purpose computer networks and resource sharing in 
ERDA. Summary, conclusions, and recc dations, 3:29987 
(CONF-770937-) 








US ERDA/NUCLEAR FACILITIES 


US ERDA/NUCLEAR FACILITIES 
Environmental monitoring at major U.S. Energy Research and 
og mm Administration contractor sites: calendar year 
1976. Volume 1, 3:29319 (ERDA-77-104/1) 
Environmental monitoring at major U.S. Energy Research and 
a Administration contractor sites: calendar year 
olume 2, 3:29320 (ERDA-77-104/2) 
US NBS REACTOR 
See NBSR REACTOR 
US NRC/PWR TYPE REACTORS 
te source term measurement program, 3:28206 (TREE- 
11 
US ORGANIZATIONS 
See also US AEC 


US NRC 
US ORGANIZATIONS/BIBLIOGRAPHIES 
BRH Publications Index. Final report, 3:29490 (PB-271734) 
US ORGANIZATIONS/DATA PROCESSING 
Teleprocessing Services Program, 3:29991 (CONF-770937-) 
US ORGANIZATIONS RONMENTAL POLICY 

Energy, public choices, and environmental data needs. Final 
report, 3:28543 (PB-272263) 

US ORGANIZATIONS/PERSONNEL 

Who's Who II in the Interagency Energy/Environment R and D 

une Program. Final report, 3:29981 (PB-271507) 

See also ALABAMA 
ALASKA 
APPALACHIA 
ARIZONA 
CALIFORNIA 
COLORADO 
FLORIDA 
IDAHO 
ILLINOIS 
KENTUCKY 
LOUISIANA 
MINNESOTA 
MONTANA 
NEVADA 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CAROLINA 
NORTH DAKOTA 
PENNSYLVANIA 
RHODE ISLAND 
TENNESSEE 
TEXAS 
UTAH 
WASHINGTON 
WISCONSIN 
WYOMING 

Industrial growth in the U.S. border communities and associated 
water and air problems: an economic perspective (U.S.-Mexican 
border), 3:28544 

USA/BWR TYPE REACTORS 

Nuclear power > operating experience, 1976, 3:28190 

(NUREG-03 
USA/COAL RESERVES 

U.S. coal —t promises, uncertainties. Report to the 

congress, 3:27786 (PB-272002) 
USA/COASTAL WATERS 

A review of oil pollution incidents in and around New England, 

3:29407 (PB-271698) 
USA/ENERGY ANALYSIS 
Initial multi-national study of future energy systems and impacts of 
some evolving technologies, 3:28520 (BNL-50641) 
USA/ENERGY CONSERVATION 
Technical oo on early sufficiency in energy, 3:28586 
USA/ENERGY SOURCE DEVELOPMENT 

Initial multi-national study of future energy systems and impacts of 

some evolving technologies, 3:28520 (BNL-50641) 
USA/GEOCHEMICAL SURVEYS 

Hydrogeochemical and stream sediment reconnaissance of the 
National Uranium Resource Evaluation ee : the Rocky 
Mountain states of New Mexico, Colorado, Wyoming, and 
Montana, and the state of Alaska. Progress report, July- 
September 1977, 3:27862 (LA-6993-PR) 

Hydrogeochemical and Stream-Sediment Reconnaissance (HSSR) 
survey of the National Uranium Resource Evaluation (NURE) 
po. Western United States. Quarterly progress report, 

ly-September 1977, 3:27865 (UCID-16911-77-3) 

Savannah River Laboratory quarterly report, October-December 
1977. Hydrogeochemical and Stream Sediment Reconnaissance: 
eastern United States. National Uranium Resource Evaluation 
Program, 3:27860 (DPST-77-138-4) 
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USA/HYDROELECTRIC POWER 
Hydroelectric power resources of the United States: developed 
and oe, 3:27969 (FPC-P-43) 
USA/MANUFA G 


Manufacturing technology: a ere challenge to improved 


US 
Market down, — out, 3:28177 ie a stalnn 
Nuclear power t operating experience, ¥ - 

(NUREG-0366) 


productivity, 3:28528 CD-75 
A/NUCLEAR POWER PLANTS 


Technical initiatives on early sufficiency in energy, 3:28586 
USA/OFFSHORE OPERATIONS 
Offshore oil and gas extraction: an environmental review. Final 


rt, 3:27824 (PB-272242) 
ON 1 ha Nepena 1976, 3:28190 
uclear power plant operating experience, ¥ - 
(NUREG-03¢6) 


USA/SOLAR POWER PLANTS 
Technical oped on early sufficiency in energy, 3:28586 
USA/TECHNOLOGY UTILIZATION 
Manufacturing technology: a changing challenge to improved 
productivity, 3:28528 CD-75-436) 
USA/URANIUM RESERVES 
United States uranium position, 3:27858 
UTAH/COAL DEPOS 
Multilift longwall mining methods for thick coal ——- and 
feasibility. Final report on Phase 1, 3:27767 (PB-272460) 
UTAH/ENERGY CONSERVATION 
Home Energy Savers’ Program: a little time can save a lot of 
money, 3:28573 (HCP/M60839-01) 
UTAH/OIL SHALE INDUSTRY 
A preliminary assessment of the environmental im —— from oil 
shale a Report for Jul 75-Jul 76, 3:27857 (PB- 
272283 
UTAH/POINT POLLUTANT SOURCES 
Point source model evaluation and development study. Final 
report, 3:28158 (PB-271646) 


Vv 


VACUUM PUMPS/DESIGN 
Advanced-fueled fusion reactors suitable for direct ener, 
conversion. Second quarterly A ae report, April 1 17-June 
1977, 3:29947 (UCRI-50039-7 
VACUUM PUMPS/KNUDSEN FLOW 
Significance of Knudsen numbers and laws of simularity in 


aoe and ejector pumps, 3:29123 
VAHNUM. REACTOR/REACTO CTOR LICENSING 


Public cob oo of recommendations made by the Reactor Safety 
Commission. Questions con roo MWe CR. with regard to KWU 
pressurized water reactors 1300 ernkraftwerk Biblis C, 
om, Philippsburg 2, Vahnum), 3: pay 
VALVES 
See also RELIEF VALVES 
— and control system employing the same (Patent), 
:2 
Nuclear reactor facility (Patent), 3:28357 
VALVES/CORROSION 
Investigation of deposition and wear problems with hardfaced 
coatings for -_ temperature liquid metal service, 3:29008 
VALVES/DESIG 
Nuclear reactor installation (Patent; PWR), 3:28218 
Weight and | peer operated well testing apparatus and its 
method of operation (Patent; for offshore oil wells), 3:27804 
VALVES/FAIL 
Analysis of the gate-valve failure, Grand Forks Energy Research 
poe fixed-bed a asifier pilot plant: failure analysis 
rt, 3:27725 (A SD/FE-77-7) 
VALV ES/SEISMIC EFFECTS 
Guidelines for determining the seismic sy and qualifying valves 
and locally mounted instruments, 3:2818 
VALVES/WEAR 
Investigation of deposition and wear problems with hardfaced 
coatin rh, h temperature liquid metal service, 3:29008 


See RADIATION BELTS 
VANADATES/CRYSTAL STRUCTURE 
— —_— of yttrium decavanadate Y2V1002sx24H2O, 
2 


VANADIUM/LEACHING 
Study on alkali extraction of uranium and vanadium from Okchon 


syst hite ore, 3:27869 
VANADIUM/TOXICITY 


Health hazard poo determination pa Number 76-38-326, 
Rycraft, Inc., Corvallis, Oregon, 3:29529 (PB-273748) 
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VANADIUM ALLOYS/CHEMICAL PREPARATION 
Synthesis and —eetre of new coordination compounds with 
joe + eal igands. Final technical report, 3:28861 (AD-A- 
VANADIUM ALLOYS/DEFORMATION 
The cyclic stress-strain response of titanium-vanadium alloys. 
aoe report (24, 28, 32, and 36 wt %), 3:28871 (AD-A- 


VANADIUM ALLOYS/MICROSTRUCTURE 

Influence of rare-earth additions on properties of titanium alloys: 
microstructures and room-temperature tensile properties of Ti- 
6Al-4V with yttrium, erbium, and mischmetal additions. 
Technical report 1 April 1976-March 1977, 3:28874 (AD-A- 
044235) 

The cyclic stress-strain response of titanium-vanadium alloys. 
Technical report (24, 28, 32, and 36 wt %), 3:28871 (AD-A- 


1 
VANADIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Physical properties of solids, 3:28878 (ORNL-5328) 
VANADI ALLOYS/SUPERCONDUCTIVITY 
Synthesis and a ——s of new coordination compounds with 
On4siO) donor ligands. Final technical report, 3:28861 (AD-A- 


VANADIUM ALLOYS/TENSILE PROPERTIES 
Influence of rare-earth additions on properties of titanium alloys: 
microstructures and room-temperature tensile properties of Ti- 
6AI1-4V with yttrium, erbium, and mischmetal additions. 
ouass) report 1 April 1976-March 1977, 3:28874 (AD-A- 
235 
VANADIUM OXIDES/CRYSTAL-PHASE TRANSFORMATIONS 
Light scattering near the semiconductor-metal phase transition in 
vanadium dioxide, 3:28905 
VANADIUM OXIDES/ELECTRIC CONDUCTIVITY 
Switching mechanism in V2Os single crystals, 3:28906 
VANADIUM OXIDES/LIGHT SCATTERING 
Light scattering near the semiconductor-metal phase transition in 
vanadium dioxide, 3:28905 
VANADIUM SILICIDES/CHEMICAL PREPARATION 
Synthesis and _—— of new coordination compounds with 
sulfur donor ligands. Final technical report, 3:28861 (AD-A- 


044510) 
VANADIUM SILICIDES/SUPERCONDUCTIVITY 


Synthesis and ———— of new coordination compounds with 
rt igands. Final technical report, 3:28861 (AD-A- 
VANPOOLING/EVALUATION 
Marketing approach to transportation planning, 3:28633 (CONF- 
770870-) 
VANPOOLING/VIABILITY 
Marketing approach to transportation planning, 3:28633 (CONF- 
770870-) 
VAPOR GENERATORS 
See also STEAM GENERATORS 
VAPOR GENERATORS/PERFORMANCE TESTING 
Pulsed high pressure gas generator using high explosives for 
imploding liners, 3:29907 
VAPOR INCINERATORS 
See AFTERBURNERS 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
HYBRID ELECTRIC-POWERED VEHICLES 


TRUCKS 
VEHICLES/FLYWHEEL ENERGY STORAGE 
Economic and technical feasibility study for energy storage 
flywheels. Final briefing, 3:28495 (CONF-760212-) 
VEHICLES/FUEL CONSUMPTION 
Vehicle fuel consumption. Final report on test operations 
procedure, 3:28736 (AD- re 
VEHICLES/FUEL ECONO 
Effect of dynamometer aoa a simulation on fuel economy 
measurements, 3:28846 (PB-272147) 
Light duty vehicle road load determination, 3:28847 (PB-272291) 
VEHICLES/STATISTICS 
Highway statistics, 1975. Section 1. Vehicles, drivers and fuels. 
Annual report No. 31, 3:28516 (PB-271953) 
VEHICLES/WEIGHT 
Effect of dynamometer inertia weight simulation on fuel economy 
measurements, 3:28846 (PB-272147) 
Light duty vehicle road load determination, 3:28847 (PB-272291) 
VENTILATION SYSTEMS/ENERGY LOSSES 
Energy waste due to bad circulation in heating plants and 
ventilating systems, 3:28712 
IENE 


See EDTA 


WASTE MANAGEMENT/LEGAL ASPECTS 


VERTICAL AXIS TURBINES/TURBINE BLADES 
Wind turbine blade with safety contrivance against excess loads 
(Patent), 3:28116 
ELS (PRESS 


Pe URE) 
See PRESSURE VESSELS 
VINYL MONOMERS/GAS CHROMATOGRAPHY 
Standardization of stationary source method for vinyl chloride. 
Final report, 3:29328 (PB-271513) 
VINYL MONOMERS/SAMPLING 
Standardization of stationary source method for vinyl chloride. 
Final report, 3:29328 (PB-271513) 
VINYLBEN 
See STYRENE 
ANIDE 


See ACRYLONITRILE 
VIRUSES/BIOLOGICAL RADIATION EFFECTS 
Beneficial uses program. Progress report, period ending June 30, 
A A aaa effects of radioactive wastes), 3:29487 (SAND- 
77-1 
VIRUSES/SURVIVAL TIME 
Assessment of potential health risks associated with land disposal 
of residual sludges, 3:28801 
VOLCANISM/HEAT FLOW 
Ascending flow between the descending lithosphere and the 
overlying asthenosphere, 3:29558 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VORTEX FLOW/SCALE INVARIANCE 
aes —_— of helical curve motion and soliton equations, 
3:298 


Ww 


WALLS/SENSIBLE HEAT STORAGE 

Thermal storage walls for passive solar heating evaluated 

(Concrete walsls and water container walls), 3:28052 
WASHINGTON/LAWS 

Pre-emption and the commerce clause revisited: the 1975 

Washington Tanker Law, 3:28595 
WASHOUT/MEASURING METHODS 
Remarks relating to field experiments to measure the wet 
scavenging of tracer aerosols, 3:29361 (UCID-17718) 
WASTE DISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
STACK DISPOSAL 
WASTE DISPOSAL/REGULATIONS 

EPA's sludge management program: new responsibilities and 

challenges, 3:28778 
WASTE HEAT/HEAT RECOVERY 

Introductory remarks on energy storage for industrial process 
heat, 3:28758 (CONF-760212-) 

Waste air cleaning in drying and heat treatment units with special 
regard to heat recovery, 3:28760 

WASTE HEAT UTILIZATION 

Energy saving by means of heat exchangers, 3:28761 

Recovery of energy from solid waste at Army installations. 
Technical manuscript, 3:29135 (AD-A-044814) 

WASTE HEAT UTILIZATION/GAS TURBINES 

Nuclear gas turbine power plant activities in the united states, 

3:28237 
WASTE HEAT UTILIZATION/HEAT EXCHANGERS 
Recuperator materials technology assessment, 3:28759 (ORNL/ 
TM-6227) 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE TRANSPORTATION 

Beneficial uses program. Progress report, period ending June 30, 
1977 * mee effects of radioactive wastes), 3:29487 (SAND- 
77-1839 

ON monitoring at major U.S. Energy Research and 
Development Administration contractor sites: calendar year 
1976. Volume 1, 3:29319 (ERDA-77-104/1) 

Environmental monitoring at major U.S. Energy Research and 
Development Administration contractor sites: calendar year 
1976. Volume 2, 3:29320 (ERDA-77-104/2) 

WASTE MANAGEMENT/COST 
Optimal integration of processes for — management, 3:28782 
WASTE MANAGEMENT/LAND USE 

Social and institutional considerations for choosing sludge 

management strategies, 3:28790 
WASTE MANAGEMENT/LEGAL ASPECTS 
Sludge, public opinion, agencies, litigations, 3:28793 








WASTE MANAGEMENT/MEETINGS 


WASTE MANAGEMENT/MEETINGS 
Proceedings of the third national conference on sludge 
ment, dis) , and utilization, 3:28777 
WASTE NAGEMENT/OPTIMIZATION 
timal integration of processes for sludge management, 3:28782 
WA MA AGEMENT/PLANNING 
Institutional arrangements and marketing options of Metro 
Denver's sludge reuse plan, 3:28792 
WASTE MANAGEMENT/PUBLIC OPINION 
Sludge, public opinion, agencies, litigations, 3:28793 
WA MANAGEMENT/PUBLIC RELATIONS 
Institutional arrangements and marketing options of Metro 
Denver's sludge reuse plan, 3:28792 
Social and institutional considerations for choosing sludge 


oT strategies, 3:28790 
WASTE NAGEMENT/REGULATIONS 
EPA's sludge management program: new responsibilities and 


challenges, 3:28778 
EPA guidance on disposal of municipal sewage sludge onto land, 
3:28783 


WASTE OILS/MATERIALS RECOVERY 
Process for clarification of oil-containing waste (Patent), 3:27822 
WASTE OILS/RECYCLING 
Assessment in industrial hazardous waste management — 
a6) ig industry. Final report Jan-Nov 76, 3:27820 (PB- 
WASTE PROCESSING 
See also ANAEROBIC DIGESTION 
COMPOSTING 
MATERIALS RECOVERY 
RADIOACTIVE WASTE PROCESSING 
WASTE PROCESSING/SOLIDIFICATION 
Immobilization of hazardous residuals by encapsulation. Semi- 
annual technical report, 3:28762 (PB-271410 
WASTE PROCESSING PLANTS/MAINTEN 
Development and use of operations manual for anaerobic sludge 
digestion, 3:28809 
WA PROCESSING PLANTS/OPERATION 
Development and use of operations manual for anaerobic sludge 
digestion, 3:28809 
Full scale testing of energy production from solid waste, 3:28816 
Impact of sewage treatment and operations on sludge handling 
and dis} , 3:28779 
Recent advances in compost technology, 3:28810 
Total cost of heat treatment of wastewater sludges, 3:28812 
WASTE PROCESSING PLANTS/PERFORMANCE 
Large scale electron treatment of MDC-Boston sludge: physical 
and chemical, 3:28806 
WASTE PROCESSING PLANTS/PERFORMANCE TESTING 
Waste activated sludge research, 3:28814 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE TRANSPORTATION/ECONOMICS 
Economics of transport methods of sludge, 3:28780 
WASTE WATER/RADIOSTERILIZATION 
~— - effects of irradiation with high energy electrons, 
WASTE WATER/SEPARATION PROCESSES 
Process for clarification of oil-containing waste (Patent), 3:27822 
WATER 
See also DRINKING WATER 
FRESH WATER 
GROUND WATER 
SEAWATER 
SURFACE WATERS 
WATER/BIOPHOTOLYSIS 
Solar my conversion with hydrogen producing algae. Final 
7 ebruary 1, 1976-April 31, 1977, 3:28003 (SAN/0034- 
/ 
WATER/CHEMICAL REACTIONS 


Transition metal chemistry under high carbon monoxide pressure: 


an infrared spectroscopic study of catalysis in the Fischer- 
Tropsch reactions, 3:27955 (SRO-933-2) 
WATER/FILM FLOW 
Heat transfer to falling liquid films and film breakdown. I. 
Subcooled liquid films, 3:29112 
Heat transfer to falling liquid films and film breakdown. II. 
Saturated liquid films with nucleate boiling, 3:29113 
WATER/HEAT TRANSFER 
Effect of heater plate thickness on boiling heat-transfer 
coefficients, 3:29115 
WATER/TARGETS 
Design of a '*F production system at ORNL 86-inch cyclotron, 
3:29190 (ORNL/MIT-258) 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HFIR REACTOR 
PWR TYPE REACTORS 
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WATER COOLED REACTORS/ECCS 

Emergency cooling system for nuclear reactors (Patent), 3:28478 
WATER COOLED REACTORS/FUEL CANS 

Strain in the Zircaloy clad of fuel pins in loss-of-coolant accidents, 


3:2 
WATER COOLED REACTORS/LOSS OF COOLANT 
Strain in the Zircaloy clad of fuel pins in loss-of-coolant accidents, 
:28460 


The flow of a liquid-vapor mixture through a duct. Final report, 
3:28420 (AD-A-043994) 
WATER COOLED REACTORS/PLUTONIUM RECYCLE 
Evaluation of fuel cycle options for plutonium utilization: 1975 
study. Final report, 3:28309 (PB-271491) 
Evaluation of fuel cycle options for plutonium utilization: 1976 
study. Final report, 3:28310 (PB-271492) 
Evaluation of fuel cycle options for plutonium utilization: 1977 
study. Final report, 3:28311 (PB-271493) 
WATER COOLED REACTORS/PRESSURE VESSELS 
Temperature decay in a composite geometry reactor vessel 
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Shock-resistant device for measuring borehole curvature and 
whipstock direction, 3:29286 (UCRL-Trans-1 1334) 
WELL LOGGING/DATA ANALYSIS 
Applied geophysics (Book), 3:29560 
WELL LOGGING/MEASURING METHODS 
Applied geophysics (Book), 3:29560 
WENDELSTEIN-7 STELLARATOR/NEUTRAL BEAM 
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WWER TYPE REACTORS/CONTROL ROD DRIVES 

Effect of design peculiarities on temperature conditions and 

service life of the drive and connecting pipe of the control and 





WWER TYPE REACTORS/PRIMARY COOLANT 
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Some exact dyon solutions for the classical Yang-Mills field 
acme (Minkowski _o. 3:29746 (RLO/2230/T4-200) 


Fluorescence and centrifugation studies of yeast hexokinase 
isoenzymes, 3:29460 -3490-1327) 
YIELD (FISSION) 
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iron garnets in strong fields at low temperature, 3:28934 


Z 


Z*RESONANCES/DECAY 
Considerations on W — hadron jets (SU(2) x U(1), gauge 
invariance), 3:29662 ca 
Z*RESONANCES/LEPTONIC D 
Considerations on W — hadron jets te (SUQ) x U(1), gauge 
invariance), 3:29662 (BNL-23592) 
Z*RESONANCES/MASS 
Considerations on W — hadron jets (SU(2) x U(1), gauge 
invariance), 3:29662 (BNL-23592) 
Z*RESONANCES/PARTICLE WIDTHS 
Considerations on W — hadron jets (SU(2) x U(1), gauge 
invariance), 3:29662 (BNL-23592) 
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ZIRCONIUM OXIDES/STRUCTURAL CHEMICAL ANALYSIS 
Structure of hydrous Zr(IV) oxide-polyacrylate membranes: 
poly(acrylic acid) deposition, 3:28973 
ZOOPLANKTON 
See also COPEPODS 
CRUSTACEANS 
DAPHNIA 
ZOOPLANKTON/DATA COMPILATION 
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be sent on request. 

Foreign requesters should address inquiries to 
the above address. 


DOE reports so designated are maintained in 
the organizations listed on the inside front 
cover. 


Inquiries regarding the availability of blueline 
prints of DOE engineering drawings which 
were formerly available for sale by NTIS 
should be addressed to Technical Information 
Center, P.O. Box 62, Oak Ridge, Tennessee 
37830. 


Available from DOE Grand Junction Office, 
P. O. Box 2567, Grand Junction, Colorado 
81501. 


For sale by the Superintendent of Documents, 
Government Printing Office, Washington, 
D.C. 20402. 


Available only to requesters within the United 
States from the Liquid Metal Engineering 
Center, P.O. Box 1449, Canoga Park, California 
91304. 


For sale by the National Technical Information 
Service (NTIS), U. S. Department of Com- 
merce, Springfield, Virginia 22161. Price given 
is the domestic price for paper copy; foreign 
purchasers add $2.50 per report copy. Some 
recent NTIS availability statements will in- 
clude pricing codes as opposed to prices. 
These codes are related to actual prices in the 
table below. 


RSO Available only to requesters within the United 


States from the Reactor Standards Office, Oak 
Ridge National Laboratory, P.O. Box X, Oak 
Ridge, Tennessee 37830. 


* US. GOVERNMENT PRINTING OFFICE : 1978 261-674/5 


TIC Available from the Technical Information Cen- 


ter, P.O. Box 62, Oak Ridge, Tennessee 
37830. 
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The current dollar equivalent for each code is shown in the schedule 
below. Orders must list the accession number(s) and be accompanied by 
the total dollar amount from the current schedule. 


ISSUE 4 prices will be valid through March 31, 1978. After that date, 
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ANZ ........ 11.00 eS 28.00 Tiikassses 675.00 
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ee 13.00 Sere 40.00 a 900.00 
ee 13.25 45.00 ee 950.00 
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A20........ 14.50 Fee ie 60.00 Se . 
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Re. 15.50 eae 28.00 
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COMPLETE OR PARTIAL COLLECTIONS OF DOE REPORTS 
IN COUNTRIES OTHER THAN THE UNITED STATES 


ARGENTINA 
Buenos Aires, Comision Nacional 
de Energia Atomica 
AUSTRALIA 
Canberra, Nationa! Library of Australia 
Sutherland, New South Wales 
Atomic Energy Research Establishment 
AUSTRIA 
Vienna, International Atomic Energy 
Agency (IAEA) 
Vienna, Zentralbibliothek der 
Physikalischen Institute der Universitat 
BELGIUM 
Brussels, European Atomic Energy 
Community (Euratom) 
Mol-Donk, Centre d'Etude de |’Energie 
Nucleaire 
BRAZIL 
Rio de Janeiro, Comissao Nacional 
de Energia Nuclear 
Sao Paulo, Instituto de Energia Atomica 
CANADA 
Chalk River, Ontario, Atomic Energy 
of Canada, Ltd. 
Hamilton, Ontario, McMaster University 
Ottawa, National Research Council 
CONGO, REPUBLIC OF 
Kinshasa, Trico Nuclear Center 
DENMARK 
Riso, Danish Atomic Energy Commission 


FINLAND 
Otaniemi, Teknillinen Korkeakoulu 


FRANCE 
Saclay, Gif-sur-Yvette, Centre 
d’Etudes Nucleéaires de Saclay 
GERMANY, WEST 
Karlsruhe, Zentralstelle’fur 
Atomkernenergie Dokumentation 
Munich, Technische Universitat 


GREECE 
Athens, Nuclear Research Center, 
Democritus Library 
INDIA 
Bombay, Trombay, Bhabha Atomic Research 
Center Library 
IRAQ, REPUBLIC OF 
Baghdad, Atomic Energy Commission, 
Nuclear Research Institute 
IRELAND 
Dublin, University College 
ISRAEL 
Yavne, Israel Atomic Energy Commission, 
Soreq Nuclear Research Centre 
ITALY 
Ispra, Cetis Library 
Rome, Centro di Studi Nucleari 
della Casaccia 
JAPAN 
Tokyo, National Diet Library 
Tokai-Mura, Naka-gun, Ibaraki-ken, 
Japan Atomic Energy Research Institute 


KOREA, REPUBLIC OF 

Seoul, Atomic Energy Research Institute 
MEXICO 

Mexico, D, F., Comision Nacional 

de Energia Nuclear 

NETHERLANDS, THE 

Petten, Reactor Centrum Nederland 

The Hague, Bibliothek Octrooiraad 
NORWAY 

Kjeller, Institutt for Atomenergi 


PORTUGAL 
Sacavem, Junta de Energia Nuclear 


SOUTH AFRICA, REPUBLIC OF 
Pretoria, Atomic Energy Board Library 
SPAIN 
Madrid, Junta de Energia Nuclear, 
Ciudad Universitaria 
SWEDEN 
Nykoping, Aktiebolaget Atomenergi 
Library 


SWITZERLAND 
Zurich, Swiss Federal Institute of 
Technology 


UNITED KINGDOM 
Boston Spa, Wetherby, Yorkshire, 
British Library Lending Division 
Harwell, Didcot, Berkshire, Atomic 
Energy Research Establishment 


IN INTERNATIONAL AGENCIES 


EUROPEAN ATOMIC ENERGY 
COMMUNITY (EURATOM) 
Brussels, Belgium 
Ispra, Varese, Italy, Cetis Library 


OECD NUCLEAR ENERGY 
AGENCY (NEA) 
British Library Lending Division 
Boston Spa, Wetherby, Yorkshire, England 


INTERNATIONAL ATOMIC ENERGY 
AGENCY (IAEA) 
Vienna, Austria 
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